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Mr. Viector..J. Jahosik (3 _HW 24) _
Environmental ‘Protegtion Agency.
Superfund Remedial Branéh

Hazardous.Waste Management Div;.s:.on T
841 Chestnut Building

Re: Comments Regdrding U.S. EPA Region III Response to
PRBs’. .Fost ROD Subm::.ttals .

Dear My . Janosik:

. At the request of the Oider. Resp‘o’ndents,_ 'B_@;;r..ﬁngineerlir‘l’g Company has

reviewed the. A2pril 21, 18394 Thomas Voltaggio ; memo*‘andum to Peter Kostmayer, the

U.s. EPA Regicn ITT Respons® to PRPs’ Post ROD Submlttals Concermng Remealal,'
Aotion at the Dougxa's_sva,l},g:p"g.sposal Superz}f_nq S;.teua,nd the refe:enced..U S. ERA

memoranda. Qur gofments regarding the Region ITT Response and its supporting

Qur comments have been organized around the U.S5.. EPA’s responses to issues

raised by the PRPs in varidus submlttals ‘and meetings w:.th Reg:.on III staFf

AsS appropr:.ate,,we have su.bd:.v:_de.d certaln U s. E'DA “e.sponses for ‘discussion

purposes. This was necess:.tated by the U.S. EPA 8 general fa;lure to respond ’

directly to many issues. An overview ofﬁiour rev‘_ W, comments is prov:.ded below

Tnis is folleowed by an issue—by—iss_ue,,__dj_scuss:.on of . . S EPA respcnses.‘

Finally, & "summazy of “the. erfors, cm:.ss:.ons,Anu.srepresentatz.ons, and ocher
deficienciss Felated to the U.S. EPA =Y evaluat:.on o: the PRPs' subm_Lttals is.

provided.. . References .cited throughout _L.hJ.s document are lJ.Sted afte*‘ thev

Ly R L
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OVERVIEW

In general, the U.S. EPA has performed a perfunctory analysis of the‘PR?
submittals and iasues. The U.S5. EPA does not specifically dispute that the RI
dramatically underestimated the concentration of lead and precursors to dioxins
and furans. Howaver, instead of discussing the significance of these errors and
their impact on meeting the goals and objectives of the NCP, the U.SL EPA simply
concludes that the RI data supports the U.5. EPA’s determination that a response
action is necessary. The necessity of some kind of response action is not in
dispute. At issue is whether the RI data and the U.S. EPA’s presentation of
that data reascnably informed the public as to the huﬁan health iﬁpacts of the
operation of an on-site incinerator. This iz of special importance given the
documented evidence that hundreds of children in Berks County are already
affected by lead poisoning. U.S. EPA did not properly inform the public of
health issues related to on-sgite incineration because it has repeatedly
underestimated the average concentration of lead in Source Area 2 materials.
In 1988, the RI estimated the average lead concentration of Source Area 2
materials te be 367 ppm. The 1993 Final Design Analysis estimated the average
lead concentration of the incinerator feed to be 4,072 ppm. Under U.S. EPA's
own risk assessment guidance, a current estimate of an upper level average lead
concentration for the incinerator feed would be 8,092 ppm (see attached letter
from Doug Hawkins). U.S. EPA's failure to acknowledge that the public was
inadequately informed by the 1988 RI/FS and the related 198% ROD, is
inconsigtent with U.S. EPA’s policy of maintaining the "highest level of public
confidence” with regard to the reliability of hazardous waste combustion
facilities (see attached May 4, 1594 Memcrandum from E.P. Laws, Assistant
Administrator, U.5. EPA). B

The U.5. EPA has failed to discharge its résponsibility to fully inform the
public of the health issues related to the operation of an on-site incinerator.
The U.S. EPA's assessment of health.related issues to con-site incineration
glosses over mnajor deficiencies; is inconsistent with U.S. EPA guidance,

research, and pravious experience; and is replete with assumptions which
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underestimate the hazards to public health. The U.5. EPA consistently

'underestimates.the,concen;ration of lead in the incinerator feed and the
partitioning of lead to flue gas emissioﬂs overestlmates the eff;cxency of air
pollutlon.controls to remove lead; and lgnores the SLgnlflcance of down wash Ln”
estimating ambient concentrations of lead. ‘The_UmS, EPA also fails to ¢onsider
the existing background concentration of lead in air in evaluating compliance
with the National Ambient Air Quality Standard {ﬂAAéS).V Taken together, these
circumstances make the U.S. EPﬁ's'demonsﬁrétioh-df-compliance with the lead
NAAQS a sharm. Further, the U.S. EPA fails to acknowledge the existence. and
potentlal relevance of the new proposed NAAQS for lead in evaluat;ng the lmpacts
of incinerator emissions. . The U.S. EPA wrongfully melles that the direct -
exposure risk assessment demonstrates compliance with the BIF health-based
standards for lead emissions. The U.S. EPA ignores its own research which
demonstrated that dioxins can form during thergombustion of waste with chlorine
concentrations even less than those measured in the Douglassville waste. In
generélh_the U.S. EPA’s assessment of the short-term impacts of an on-site
ineinerator.is incomplete and ‘inconsistent with ££éﬁNCP goals of protectlon of
human health and the env;ronment.

The U.S. EPA has béen arbitrary and capricious in its evaluation of the
stabilizatian/sclidificaﬁion'(S/Si tedhnology that was screened.out during the
Feas;bll;ty Sstudy and the §/S remedy that has been proposed by the PRPs, The
U.S. EPA has prov1ded lnconSLStent and unsupported justlfzcatlon for screening
out S/S technologles and has not conducted a serious evaluation of the proposed
§/8 remedy or any other comprehensive 8/5 remedy. This 1s particularly
disturbing in light of the U.S. EPA's refusal to acknowleége the true lead
content of the waste and t@e'U.S.-EPA'S‘own evaluation of baseline risks posed
by Source Area 2. It appears that the U.S. EPA is not relying on a consistent
and defensible raticnale for rejecting the §/S remedy and is, instead, relying
on an informal policy that has been adopted regarding thg treatment of wastes
with relatively high oréanic conténtt even though organic constituents other -
than PCBs do not contribufe‘appreciably'to risk associated with the Source

Area 2 waste.
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In itg evaluation of the 35/5 technology, the U.5. EPA has arbitrarily
applied performance standards for waste leachability, strength, and quality
control that are inconsistent with ARARe, inconsistent with standards the
U.5. EPA intends to apply to stabilized incinerator ash, and inconsistent with
standards typically applied by U.S. EPA for S/S technologies. The U.S. EPA's
own design for the incineration remedy specifies that the performance standard
for ash stabilization is in compliance with regulatory TCLP levels in accordance
with land disposal restrictions. Yet U.S. EPA has not demonstrated in its
Deszign Document for the on-site incinerator that the raw or stabilized ash
produced by its incineration remedy would meet this and other ARARS for on-site

land disposal.

DISCUSSION
A, U.S. EPBA Site Characterization
ISSUE 1: U.S. EPA’s RI data analysis dramatically ,underestimated the

concentration of lead, other metals, and VOCs, including precursors to

dioxin and furans, in Source Area 2 materials.

U.S. EPA RESPONSE: The RI included an analysis of the multi-nmedia samples for
lead, among other thingg, and determined the average concentration for
lemd in soll and filter cake to be 367 ppm. This lead concentraticn was
used, along with other data, to determine the risk posed by the entire
source area and that risk should not be construed to be the risk posed

gsolely by the goil apnd filter cake material in Source Area 2.

PRP RESPONSE: U.S. EPA has failed tc provide a meaningful response to the
igsue. The‘ isgue raised by the PRPs was that RI dramatically
underestimated the cggcegt;ﬁtion (not the risk) of Source Area 2
contaminants and, therefore, the FS could not and did not accurately

consider potential impacts of emissions of the proposed incinerator on
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public health and envirgnment. The fcllowing table summarizes the PRPs’

review of the data. —_ - . R

AVERAGE CONCENTRATIONS (ug/kg)

TQTAL y g
?5T53A5E”ID HAnggggﬁgg ' BENZENE ' BE§§3§E
RI =~ oot .. 31 28 kg7
TAMS 10,800 390 3,133

Kiber 0. - ....—-15,300 . . 399 3,336

LEAD CONCENTRATION (mg/kg)

DATABASE MIN. MAX. AVG.

I CONC. CONC. CONC.
RI - 2,200° 367
TAMS . 's¢0 17,100 4,072
Kiber - 2,600 36,000 © 14,500

! For the purpose of calculating an average
concentration for use .in RI/FS5 and the ROP,
the actual maximum value of 14,600 mg/kg was
changed to 0 mg/kg by EPA. .- S

If, as U.S. EPA claims, it intended to analyze the multi-media samples to
determine the average concentration of contaminants in Source Area 2, the
calculation of the averages should have been weighted by the estimated

mass of each medium (soil versus filter cake) and should have considered

the variability of contaminant concentration in each medium Calculating

L2 51mple arithmetic average of data by ignoring the Lnfluence of these

factors is inconsistent with U.5. EPA guidance for analys;s of stratified
sampling data where the data exhibits substantlal non-randocm heterocgeneity
(U.S. EPA,.ﬁovémber, 1986). The methods used by the U.5. EPA‘introduced
an arbitrary bias into the calculation and resulted in the underestimation
‘of the coﬁcentration of total halogenated sclvents, ethyl benzene, lead,

and benzene in the Source Area 2 materials.. =
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the NCP includes the goal of protection o©of public health and the
environment. Reliable estimates of the concentration of the first three
contaminants are critical to any evaluation of the potential impécts of
on—sife incineration on public health and the environment. The detailed
analysis of alternatives in the 1988 FS is silent with regard to the
potential significance of lead and precursors to dioxin and furans on the
gshort-term impacts from on-site incineration. The failure of the U.S. EPA
specifically to acknowledge the potential importance of these contaminants
to emissions of toxics from an on-site incinerator prevented the public
from understanding the public health issues related to the proposed
incinerator. The underestimation of contaminant concentrations pfeVEnted
knowledgeable scientists and engineers within the U.S. EPA, PADER, and
industry £from: {1) recognizing the probable significance of lead and
precursors of dioxin and furans on the emissions from an on-site
incinerator, and (2} disclosing the potential for such emissions as a
public health issgue.

The 198% ROD for the Douglassville site continues the U.S. EPA's
misrepresentation of lead concentrations in Source Area 2 materials.
Tabla 1 of the ROD (which is a reproduction of Table ES-2 of the RI/FS)
represents the average concentration of lead as being in the range of
367 to 1,090 ppm. These values actually represent EPA‘s miscalculation of
the mean lead concantration in subsurface soils (367 ppm) and the mean
lead concentration in surface soils (1,090 ppm). This representation of
lead concentration is based on calculations which are inconsistent with
U.S. EPAR guidance regarding statistical treatment of data (U.S. EPA, April
1989 and Gilbert, 1987 which is commonly referenced in EPA guidance) and
tends toc underestimate dramatically the actual lead concentration. While
the ROD states that "lead emissions from the on-site thermal treatment
unit would comply with NAAQS and PADER air quality standards ..." (see
page 42), the data provided to the public and PADER to evaluate the
likelihood of such compliance were, in fact, arbitrarilf biased low.

Consequently, the public and PADER were not presented accurate information
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with which to ewaluate the pez:-forma,nce of the proposed thermal treatment .
unit. The public and PADER had to rely on faulty estimates of the lead
concentration from Source Area 2 to assess the likely pfotectivenese of
"air pollution cont¥ols ... required to remove risks to the community from
thermal treatment unit air emissions" (see page 51 of. the ROD) and to
evaluate the "l:ikeli'hbod that “the selected remedy will not pose any
unacceptable short-term risks or cross-media impacis“ [see page 55 cf the

ROD) .

The Responsiveness Summary to the ROD indicates that the public attempted

to assess £he'public health significanee'df'emiSsions from the thermal

treatment unit apd reasonably :elied‘ on the U.S. Eﬁh’ faulty

representatlon cf lead concentratlon in Source Area 2 materials to comment

on the draft ROD.' Commenters questioned whether the October 1988 RI/FS

' edequately 'gdggesgggn;the potential .short-term and long-term risks
. associated with the possible release of airborne contaminants during the
thermal +treatment process (see page 4, Responsiveness Summary). The
U.S. EPA’s response states that "all required and necessary standards and
precautions would be implemente& tolassnre,that the thermal treatment
prccess would not pose an endangerment: to human health or to the
erivironmerit because of the poiéhtiAIJEéleaéé”bf airborne contaminants"
(see pagés 4~-5, Responsiveness Summafy). " At the time the ROD was issued,
the U.S. EPA had, in-faet, failed to consider and-include all necessary
staridards and pregautiong to assure that the thermal treatment process
would not pose an endangerment to.human health or the environment. . The
"U.S. EPA arbitrarily underestimated the concentration of site contaminants
of greatest conceérn to the release of airborne toxicg, did not conduct a
therqugh ev;;nenégnwgfrhuman_health riske and ecological risks, and did
not identify any standards or precautions specifically designed to avoid,
minimizeé, or mifigaté such risks. As discussed elsewhere in this
document, U.S. EPA has continued to underestimate the concentration of
. site contaminants relevant to.the emission of airborne toxics and has made

other arbltrary and J.napproprlate deCJ.Elons Wthh are inconsistent with
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adequately assuring that the thermal treatment process will not pose an

endangerment to human health or the environment.

The U.S. EPA is being disingenucus in asserting that .the average lead
concentration of 367 ppm was calculated to deteérmiine the risk posed by the
entlre source area. This average includes data from saﬁples collected as
deep as 15 feet below the ground surface, which would not materially
contribute to risks evaluated by U.S. EPA in the BRI (e.g., direct contact,
ingestion, inhalation, and erosion) because the public would not be
exposed to contamination at such depths, Including such data in a
calculation of an average concentration for use in evaluating risks posed
by Scurce Area 2 is inconsistent with U.S. EPA guidance (U.$. EPA, 1992)
and 1g meaningless in the evaluation of such risks, In fact, the RI
evalunated risks posed by lead in Source Area 2 by considering the lead
concentration in surface soils which, according to the U.S. EPA, hasg an

average concentration 1,050 ppm.

U.S. EPA RESPONSE: The U.S. EPA has reviewed the PRPs’' sampling results. and
determined that the 36,000-ppm sample is afi "outlier"” and should not be
used in determining the average lead concentration. Its inclusion would
incorrectly skew the average concentration of the lead upwards. Of the
26 samples taken of filter cake, if the highest lead  concentration
reported {36,000 ppm) and the lowest lead .concentration reported (540 ppm)
are determined to be "outliers" and the remaining 24 samples are averaged, .

the average lead concentration for the filter cake waste is 4,085 ppm.

PRP RESPONSE: The U.S. EPA has presented no scientific basis for omitting this
data, The U.S. EPA's arbitrary decision is inconsistent with the
U.S. EPA’'s own guidance (U.S. EPA, April 198% and Gilbert, 1987 which is
commonly referenced in EPA guidance)} which requires that a statistical
basis be used to determine whether an observation is statistically
different from the rest of the data and that an observation be corrected .

or dropped, only if it can be determined that an erxror (e.g., in
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transcription, dilutibn, analytical procedure, etc.) has occurred. No

statistic¢al basis for dropping the observation (36,000 ppm) in question is
offered by the U.S. EPA. " Barr’s statistical evaluation of this .
observation indicates that(tﬁis observation must be retained as a true
extreme value (see Hawkins letter of May 18, i994). The U.S. EPA offers
no evidence that an error is associated'with the observation at issue.
Barr is hot aware of any evidence that Wwould suggest that the cbservation
is in errer,” To the éontréry,nﬂafr and the U.S. EPA are aware that mass
balanée aﬂﬁlyées performed for the U.S.-EPA’s Thermal Treatability festing-
Report indidaté"an'in&bility of‘standard”ahalytical tests methods to
detect all.bf.ﬁhe'iéad in‘therfiltei.éakgLéﬁa;Eﬁét'mahy samples of filter
cake collected diuring the RI were flagged as béing biased low. This
information provides a clear indication that_other'data.dsed by the
U.S8. BPA to charééterize filter .cake lead contamination should be
suspected of skewing the average concentration of lead downward. This
. .circ‘:t'xmstanc,e is confirmed by other analyses performed by the PRPs which
indicate that the concentration of lead in filter cake samples collected
fdi,the PRP's‘treat;biliﬁyrstudies is well aboée Eéi's reported average
concentratién cf 4,072 ppm (see Mattsfield ‘memo of 28 April 1994,
attached). The deletion of the maximum concentration observation under
- these circumstances is arbitrary ﬁna capricious and shows a disturbing

disrégard for protection of human health and the enviromment.

U.S. EPA RESPONSE: With respect to VOCs, Scurce Area 2 was studied during the
RI to characterizZe. the source.;rea.for.the general purposes of an RI as
‘noted above, not for the specifié purpose of designing the response
action. Average concentrations of VOCs were calculated for the entire
source area, ndt ~just - for . .the filter cake waste; using the RI

methodolégies.f
PRP RESPONSE: The U.S. EPA is misrepresenting the general purpose of an RI and

. has failed ‘to address the issue raised by the PRPs. Remedial

investigations are conducted to characterize the contamination at the site

AR307257




Mr., Victor J. Janosik
June 22, 1994

Page 10 , .

and to obtain information needed to identify, evaluate, and select cleanup
alternatives. Under the NCP, the U.S. EPA had an obligatidn to collect
and apnalyze the data necegsary to satisfy both purposes in a manner which
was sclentifically defensible, consistent with the applicable U.S. EPA
guidance, and ensures protection of public health and environment. The
U.S. EPA failed to collect, analyze, and evaluate site characterization
dete in a manner which satisfies these obligations. The RI data
dramatically underestimate VOC concentrations, including incineraticn
precursors to dioxin and furans, in Source Area 2 materials {refer to the
table sbove}. The FS and the ROD are silent with regard to the potential
for formation of dioxin and furans during incineration of Source Area 2
wastes. Therefore, the U.S. EPA failed to disclose to the public relevant
information relating to the pectential public health hazards of ‘the
proposed reuedy. Given the heightened public awareness and concern
z:ega.rding incineration and potential exposure to these highly <toxic .
compounds, the U.S. EPA has failed to solicit meaningful public
inveolvement as regquired under the NCP. (For example, one could ask
whether elderly people with diminished lung capacity living in an adult
care facili£y across the highway from the site feel that they have been
fully informed of the potential health impacts of the proposed
incinerator,} The U.S. EPA's underestimation of VOC concentrations in
Source Area 2 prevented knowledgeable scientists and engineers in the
U.S. EPA, PADER, and industry from: (1) recognizing the probable
significance of precursors of dioxin and furans on the emissions of an
on-site incinerator and (2) disclosing such emissions as a public health

issue.

The closing paragraph in the U.S. EPA‘s response to Issue 1 provides an
argument as to the consistency of the TAMs data and the Kiber data for
VOls, attempts to assume credit for such an argument, and implies that
this arqument is relevant to the PRPs’ issue. This is disingenucus in
that the PRPs’ written agenda for the November 1.9, 1993 meeting between .
the U.§. EPA and the PRPs specifically states that the TAMs data and the
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" Riber data show that the RI data did not accurately characterize the waste
thaﬁ was to be incinerated. The PRPs .never disbuted-the consistency of
the TAMs data and the Kiber data; the PR®s did contest the accuracy of the
RY data and ity consistency with thé_TAHSmind RKiber data. Aqain,bthe
U.S. EPA has failed to meaningfully address the issue and'éxplain how the
public @ould have made meaningful comment on the draft ROD when the
U.S. EPA’ underestimated the concentration of incineration precursors to
dioxin and furans (total halogenated solvents) by more than two orders of
magnitude. . , ' '

SUMMARY OF ISSUE . ' : '

The U.S. EPA has gleossed over the fact that the U.5. EPA’s RI data
dramaticall?'ﬁﬁﬁerbstimated the congeﬁtration of lead, other metals, and VOCs
in ngrce.hreawz.wastes ip an attempt to give the appearance that the RI/FS~was
a sound analysis. What is most trpubling about the U.S. EPA’s response is the
apparent unwillingness to: (1) objéctively review misrepresentations that were
made toAthe public; (2) consider the significance of these misrepresentations
to the public’'s perception of issues reliafed to incineration of Source Area 2
materials; (3) take responsible “action in informing the public -of the ‘
misrepresentations; and (4) provide a forum for the public to consider the.
significance of, the Misrepresentations to the Detailed Analysis of Remedial
alternatives required under the NCP. Given the U.S. EPA’'s response to the issue
raised by the PRPs, it is éppa:ent that the U.S. EPA ié more concerned about
defending an ‘Hdministrative decisidn than reasonably informing the public of
issues related té remedy selection and seriously -considering the public’s

acceptance of the U.S, EPA’s on-site incineration remedyJ

ISSUE 2: The PRPs contend that the U.S. EPA's RI data incorrectly summarized

average lead léveis_at the site,  Specifically, the RI data summaries .
assumed values of 0 for 10 of 21 samples used to calculate an averagé lead

concentration and 11 .0f the 21 samples were soils, not waste.
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PRP

EPA Response: As noted previously, the average lead concentration for
Source Area 2 developed during the RI is derived not only from the
concentrations of lead from the filter cake samples, but also takes into
account the usually lower lead concentrations of the surface soil samples

in the source area.

Response: The PRPs agree that the U.S. EPA computed average lead
concentrations for Source Area 2 by pooling data involving both filter
cake and soil. In doing so, the U.S. EPA calculated an average lead
concentration for Source Area 2 which was biased low. The U.S. EPa
incorrectly combined data that are twa orders magnitude different and
represent two types of media. The U.5. EPA also failed to weight the
computed average concentration by the mass of each type of media within
Source Area Z. Further, the U.S. EPA failed to consider the variability
of lead concentration within each type of media. Since the mass of
gontaminated so0il estimated to be within Source Area 2 was substantially
smaller than the mass of filter cake, the "average" concentration of lead
calculated by the U.S. EPA is arbitrarily biased low. Since the
variability of lead concentration in the larger mass of filter cake is
great, the uncertainty of the "average" concentration of lead calculated
by the U.S. EPA is also great. The U.S. EPA arbitrarily ignored the
significance of this uncertainty in representing the average lead
concentration for Source Area 2 materials and in doing so failed to take
reasonable measures required by U.S. EPA guidance (U.S. EPA, May 1392) to

agsure that the true average concentration would not be underestimated,.

EPA Response: U.S. EPA provides a restatement of the "L* and “K"
qualifiers assigned to the lead data contained in the RI. The U.S. EPA
then states that: "The RI/FS contractor, the Remedial Project Manager
{"RPM") and the EPA‘s technical support personnel reviewed the individual
sample analysis results in light of the data qualifiers. If the sampling
result was judged to be unreliable by the technical reviewers, the value

was not-factcred into the caiculation for the average.”
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PRP Response: The ey issue here is that the U.S. EPA reviewed the data, made.

_a judgement about the reliability of the data, and decided how to use the

data in the calculation of an average concehtration which was to be
subseguently used in: - (1) assessing the significance of lead in ﬁhe
characterizaticn Sf site contamination; and (2) identifying, evaluating,

and selecting Q'cleihup alternative. The U.S. EPA was arbitrary and . . = .\
capricicus in performing this task. The decisions the U.S. EPA made about
the use of the data are contrary to the inteht of the "L" gqualifier. Aas
the U.8. EPA’s response indicates,'whén data values are labeled with an
"L gualifier, ‘it medns that the reported lead concentration for that
value may be biased low and that actual cbﬁcentraﬁéon is e;gectgd‘fo be
higher. Fdfﬁfeaséhgfﬁhidhrﬁhe U;S. thrﬁgérfaiied to explain, the
U.S. EPA arbitrarily changed data values labeled with an "L*" to.zero. In
doing so, the U.S. EPA took data which was already suspected of being
. _k:_viase'd low and consciously biased the values even lower..

The U.S. EPaqéﬁates in its response to Issue 2 that ... if the sampling
result was judged to be unreliable by the technical reviewers, the value
was not factored into the calculations for the average." This sfatémept B}
cannot be éechnibally éﬁé£&ine&ﬁ While it is true that the actual "value*
was not factored into the calculation f6r the average, a surrogate for the
value, a zero, was factored into the calculation (see Table 1). Factoring
a zero into the calculation had the effect of the.U.su'EfA’s implying that
the majority cof the black oily filter cake.irom.séurce Area 2 contained ngo
lead, when, in fact; the'U.S: EPA'S own analytical data . indicated that
actual lead levels could range @s high as 1.5 percent f14,600 ppm) . lThe
U.S8. EPA's‘calculated average concentration bf lead was 367 ppm and is
biased so low that, with one exceptioﬁ, every sample of filter cake waste
" analyzed by’tha,U,s. EPA was reported to have a lead concentration in
excess of the computed average. Whatever the UlS. EPA’'s intent was with
regard to interpretation of the "L” data,qualifiefs,'the result. of the

interpretation is nonsensical, misléading, and not protective of human
health.
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The U.5. EPA’s apparent defense of the dhta.anal?sis‘procedures-used in
the RI/FS is inexplicable in light of the U.S. EPA’s mandate to protect
human health and the environment and its expressed concerns req&rding the
health effects of emiggsions of toxic metals, including lead, from
incinerators. Apparently the U.5. EPA believes the arbitrary modification
of analytical data developed to characterize conditions at a Superfund
gite ig justifiable under certain circumstanées, as the U.S. EPA neither - -
adeitted that the procedures used for lead data analysis were
insppropriate or that such procedures would be reasonably misleading to

the public in commenting on the U.S5. EPA’'s remedy selection.

U.5. EPA RESPONSE: The Remedial Design ... focused upon the actual filter cake
material in Source Area 2, where it was found that the average lead
concentration is 4,072 ppm. It is this concentration of lead that was
used in the development ,of the Remedial Design for the on-site .
incineration remedy and to assess risks resulting from direct exposure

pathways associated with the implementation of the remedy.

PRP RESPONSE: The U.S. EPA misrepresents the information contained in the
Remedial Design Specifications (U.S. ACE, March 1993) and the Final Design
Anzlysis (TAMS, March 1993). Page 6-3 of the Final Design Analysis states
that field sampling data from the Phagse II Remedial Investigation (RI}
shows that lead “ranges from" 367 ppm to 1,092 ppm. This characterization
of the RI data is misleading and underestimates the potentjal for maximum
concentrations of lead in the filter cake. The values reported (367 ppm
and 1,052 ppm) ar= actually average concentrations not minimum and maximum
concentrations as the phrase “ranges from" implies, The actual maximum

concentration reported in the RI was 14,600 ppm.

As discussed previously, the U.S. EPA's representation of the average lead
concentration as ranging from 367 ppm to 1,092 ppm is also incorrect and
would be potentially misleading to vendors responding to the U.S. EPA’s .

request for proposals to incinerate Source Area 2 materials,
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The U.S. EPA does report in other sections of ‘the Final Design Analysis
that the overall average lead,concentraﬁicn‘fof Source Area 2 is 4,072 ppm
from 1,690 to 5,759 mg/kg (540 to 17,100 mg/kg in individual samples) {see
page 6-12). ~ However, the U.S5. EPA again misrepresented the 1lead
concentrations for composite samples. These data are actually average
concent:aticus of discrete samples collected from various areas within
Source Area 2 and ére not actual results of laboratory analyses performed
on ccmpcsife samples. In faect, the U.S. EPA has never reported the
concentrations of lead in the ccmposité ‘samples. The U.S. EPA
disgualified this data in the OQuality Control Summary Report forlthe
~ Pre-Design Investigation and has never revealed the results of these
analyses to the public. The U;S. EPA’S explanation for disqualifying this
‘data was in-part that "... review of the data'from these supplemental
samples indicates serious discrepancies or inconsistencies with previous
cr expected results (page 7-1 and 7-6, Quality Control Summary Report})."
"Disqualification of data because the U.S. EPA_believes the results to be
;ncons;stent or unexpected is arb;trary and w;thhcldlng such data from

publlc review interferes with the publ;c,s ablllty to evaluate completely

" the work conducted by the U.S. EPA This is dlsturblng because thorough
review of such data could alter-the Scientific ‘interpretation of U.S.

EPA's Thermal Treatability Testing Report.
SUMMARY OF . ISSUE

"The U.S. EPA’s RI data analysis incorrectly summarized the average
concentration of lead-in Source Area 2 materials by inappropriately combining
data from two distinct sample populations into the calculation of an average
concentratiou;‘ Tﬁe U.s. E?A.incorrectly calculated a .biased average lead
concentration which dramatically underestimates the conceutration of lead in
Source Area 2 by inappropriately assuming a value of 0 for 10 of 21 samples
included in the calculation of an average lead concentration. The U.S. EPA has

repeatedly misrepresented the concentration of lead in Source Area 2 materials
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by making inappropriate references to composite sample data and calculated
average concentrations. The U.5. EPA has withheld data from the public which

is material to understanding and evaluating the work conducted by the U:5. EPA.

B. The PRP=2’ Proposed Alterpative Remedy of Soil Stabilization _and
Solidisi ,

The April 21, 1%9%4 U.5. EPA Region III Response includes a summary of
U.5. EPA’'s present rationale for rejecting the $/S or immobilization remedy and
rasponses to specific issues regarding the S5/S remedy. The discussion in the
Reglon IIX Response 1is based on a memorandum that was prepared by
Patricia Evickson of the U.S. EPA’s Office of Research and Development in
Cincinnati (EBrickson, 1993).

Following 1s & summary of comments on the U.S, EPA responses to specific
issues related to $/S technology that were presented in the U.S. EPA Region III
Ragponse. The issues and U.S5. EPA reéponses are briefly summarized and the
reader is referred to the Region III Response for more complete descriptions of
the iszues and U:S. EPA responses. These comments demonstrate the arbitrary and
capriciocus nature of the U.S5. EPA’'s rejection of the 5/S remedy and the errant
conclusions reached by the U.S. EPA based on its application of NCP evaluation

criteria,

ISSVE 1: Based on "new" waste characterization data, the PFS should have

provided a more thorough ewvaluation of §/S alternatives.

U.5. EPA RESPONSE: The waste characterization data included in the PRPs’
Treatability Study is not "new*® information and is consistent with
information contained in U.S. EPA’'s existing Administrative Record for the

site.

PRP RESPONSE: The U.S. EPA has not adeguately respcnded to this issue. New
information regarding the appropriateness of an $/S remedy has been
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obtained through: (1) additicnal‘waste'cha;acterization data developed by
the PﬁPs; and (2) additional treatability study data developed by the PRPs
"and advances in S/5 technology;  and (3) a review of the U.S. EPA‘s
existing database for the site, As previously described, new waste .
characterlzatlon data collected subsequent to the RI/FS and an accurate
interpretation of data collected prior to and during the RI/FS demonstrate
that Source Area 2 characterization _data had not been accurately
interpreted .by the .U.S. EPA during the RI/FS. EPa admlts that the RI
determlned the average lead concentratiecn in Source Area 2 to be 367 ppm.
Data. collected by EPA during the Pre-Design Investigation support a
revised characterization of the lead content. EPA determined the average
lead concentration in Source Area 2 filter cake to be 4,072 ppm during the
Pre-Design Investlgatlcn ‘As a result the metals content of the waste
justlfles, a reexamlnatlon 'SE""sfs technolog;es. . Had the waste been
properly ‘characterized during the RI/FS process, the elimination of 5/8
‘technclogy prior to conducting a detailed analysis cof alternatives would
not have been defensible. The new treatability study data are discussed

in responses to issues that follow.

EPA RESPONSE: The presence of olly waste would have eliminated the §/5
technology as a remedial alternative, and U.S. EPA was correct to "screen

out" this technology.

RESPONSE: The U.S. EPA Region III Response to this issue refers to

U.S. EPA guidance that the §/5 technology is inappropriate for wastes

- conta@ining gredter than 10 percent oil and gfeaee.(U.s. EPA,'1988). -

review of this guidance reveals two sources for this criterion. The first
is "vendor information", although no specific vendors are identified.
Since the issuance of this guidance document} conEidereble advances have
been made by technology‘vendors and researchers in applying 8/S technology
to the treatment of waste with relatively high organic content. The
second source of infcrmatioh cited to support the 10 percent 0il and

grease criterion was another’ u.s. EPA‘Véﬁidance {(U.S. EPA, 1986a).
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Bowever, a review of this guidance shows that fixation (sti is considered
applicable or potentilally applicable for organic sludges and soils and
that some vendors have processes that can handle up to 100 percent

organics.

Ag further described later in the response below, the U.S. EPA has been
capricious in its evaluation of 8/S technologies by providing inconsistent
and unsupported justification for screening out S/S§ technoiogies[ The
current raticnale stated.in U.S. EPA’'s response to this igsue (presence of
an oily waste)} referg to an arbitrary standard that is not suppdrted by
U.S. EPA guidance or scientific evidence. The ocily matrix does not limit
the S/8 technology'’'s effectiveness at immobilizing waste constituents that

gontribute to risk.

The 5/5 alternative was retained following technology screening during the
FS, despite the organic content of the waste, and was screened during
alterpative screening prior to development of a comprehensive remedy that
would include S/S technologies. In screening the alternative based on the
resulte of a treatability study invelving only one process option, EPA was
inconsistent with a statement in the RI/FS (NUS, 1988, p. 289) that "The
affactiveness of sclidification processes is dependent on properly-
conducted bench-scale testing to determine the most appropriate additives
and mix ratios.*

E

The S/S technology can immobilize the contaminants of concern.

U.5. EPA RESPONSE: Immocbilizing only certain contaminants of concern is not
sufficient in choosing a Superfund remedy. The U.S. EPA must select a
remedy in accordance with the NCP that meets the threshold criteria of
overall protection of human health and the environment by reducing the
risk posed by all hazardous substances to acceptable ranges. It may be
sccurate that the §/5 technology would immobilize lead and PCBs, which

wera jidentified in the U.S, EPA’s Risk Assessment in the RI as posing the
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greatest risks, but other contaminants (specifically VOCs and SVOCs) pose
risks and would not be immobilized. ~ (Ir" support of this argument, the.
U.S. EPA Region III Response refers to an accounting in the Erickson

memorandum of TCLP cohcentrations for treated and untreated waste.)

PRP RESPONSE: Tableé 1 and 2 from the Erickson memorandum have been reproduced
and attached to this letter as Tables 2 and ‘3. The results of duplicate
TCLP <esting of a.saﬁple that had cured for 443 days have been added to
the tables. These results were previously reported to Thomas Voltaggio of
the U.S. EPA on April 5, '1994. Information regarding regulatory TCLP
standards and maximum contaminant lewvel (MCL) standards for drinking water

~has also been added to the tables.

Following the format used in the Erickson memorandum, Tables 2 and 3
l%ndiéate whether ‘increases, decreases, mixed effedts, or uncertain effects
on léachability were observed for the vgriods constituents. Mixed effects
refef to_ the condition in.which one of a pair of ﬁuplicates shows an
increase and the other duplicate result shows a decrease. Uncertain
effects refér to the inability to draw conclusions because the values’are
estimated, the vaiues are nearly identical} or different analytical
detection limits for untreated and treated samples mask any possible

changes in leachability.

It can be demonstrated that there is little significance to the apparent
increases in contaminant .leachability folldwing;treéfment. The compounds
that. exhibited iﬂcreases iﬁ leachability, mixed effects, or uncertain
effects do not contribute significantly.to risks posed by Source Area 2
waste. This is demonstrated by the following evaluation and suéported by
the U.5. EPA's baseline risk.assessmeht.which estimates zero cancer risk
and zero hazard index for e&éﬁ of these ﬁompounds. Table 4 summarizes

comments regarding each of these compounds.
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In most cases, the TCLP concentration were less than TCLP and MCL
standards where these standards exist. Other constituents were dismissed
as insignificant during the baseline risk assessment because they were
infreguentiy detected in soil and groundwater samples. Other constituent
concentration were very near the analytical detection limits, making it

impossible and meaningless to assess changes in leachability.

The Erickson memorandum states that duplicate samples of Fermulation 14
showed increages in leachability or mixed effects following 42 days of
curing for 6 of 17 VOCs that were detected in at least one sample.
Retually, according to the U.S5. EPA, the effects were mixed for five VOCs

and uncertain for one VOC.

The TCLP concentrations of two of the VOCs that showed mixed effects after
52 days (ethyl benzene and toluene) were less than 3 percent of the MCL
standards for those compounds. This indicates that the concentrations of
thess compounds in TCLP extracts are at levels considered safe for
drinking water. The TCLP concentrations of another  vOC
{tetrachlorcethene) after 42 days were below or nearly identical to the
MCL for that compound. Both duplicate samples after 443 days”showed
reductions for these three compounds compareé to the untreated waste.
MCLs do not exist for the other three VOCs for which mixed effects or
uncertainty were obsexved. However, all TCLP concentrations of one VoC
{2-butancne) were at least three orders of magnitude below the‘regulatory
TCLP limit. The TCLP concentrations of the remaining two compounds that
showed mixed effects after 42 days (carbon disulfide and 2-hexanocne) were
below or near the detection limits for those compounds. Carbon disulfide
was not detected following 443 days. In addition, 2-~hexancne was detected
in a Schuylkill River sample collected during the RI at a concentration
{12 pg/L) similar to concentrations in the TCLP extracts. Also, the
baseline risk assessment in the RI explicitly stated that 2-butanone and
2-hexanone were infrequently detected in groundwater and scil samples and

ere not toxic at the low leveals detected at the site.
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" Three addltlonal VOCs' showed “increases in leadhablllty or mixed effects
following 443 days of curiné Chloroform concentratlon increased slightly
although.the concentrations were at least 30 times lower than the MCL and
2,000 tifies lower . than the TCLP criteria ﬁsr that compound.
1,1-Dichloroethane was not detected in any of the  treated samples and
showed mixea effects only because the_detectien limit after 443 days was
highen,than.the detection limit for. the untreated sample. MIBK was
detected at concentrations nearly identical to those measured for the
untreated. sample, The baseline risk assessment in the RI explicitly
stated that -this compound was lnfrequently detected in groundwater and

soil. samples and is not toxie at the low levels detected at the site.

The Erickson memorandum states tnat duplicate samples of Formulation 14
showed increases in leachability following 42 days of curing for 6 of
14"SVsz in nbth duplicate samples and incfeases in leachability for two
more SVOCs in one of €Wo duplicdate samples. Leachability was reduced for

four SVOCs and uncertain for two SVOCs.

The TCLP Goncehtratiochs of two of the SVOCs that showed increases in
leachability after 42 days and/or 443 daYs (bis[2-ethylhexyl]phthalate and

1,2-dichlorobenzene) were below MCLs for, those compounds. MCLs- and

" requlatory TCLP limits do not -exist for the other eight SVOCs for which

~ increases, mixed effects, or uncertainty were observed after 42 days. The

risk assessment 'in the RI stated that_ugnree -of 7these compounds
{di-n-butylphthalate, ﬁ-methylphenol" and i;methylphenol) were not
considered in the risk assessment because they were lnfrequently detected
in groundwater and ‘soil samples ‘at the  site. . The gquantitative risk
assessment for. phenol was lntended to represent toxic effects of the
substituted phenols {z-henhylphenol; 4-methylphenol, and
2,4-dimethylphenol). 'Di-n-bﬁtylphthaiate fwas not detected,- and
4-methylphenol showed a decrease after 443 days. All TCLP concentrations
oflphenol, a compound exhibiting an inCrease in leachability following

treatment, were significantly lower than the ambient water quality
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criteria (3,500 pg/L) for that compound. The TCLP concéntratians of
naphthalene, a compound exhibiting uncertain effects after 42 days and a
slight increase following 443 days, were far below the U.S. EPA‘s
long-term health advisory concentrations in drinking water of 400 pg/L for
children and 1,000 ug/L for adults. The TCLP concentrations of the
remaining three compounds that showed mixed or uncertain effects after
42 davs (benzyl alcohol, 2-methylnaphthalene, and phenanthrene) were near
the detection limits for those compounds. Phenanthrene was not detected
aftar 443 days. The TCLP concentrations of 2-methylnaphthaiene was less
than the average concentration in groundwater monjitored at the =zite during
the RI. .

The Erickson memorandum states that the relatively low leachability of
VoCs and §VOCs in this waste hinder a clear interpretation of treatment
?ffects. TCLP analyses for total petroleum hydrocarbons showed barely
measuraple concentrations and TCLP results for PCBs were less than
detection limits for both untreated and treated samples. Rejection of the
§/8 remedy based on these observations ignores the valid conclusion that
the untrentéd waste does not present a risk to human health and the

environment through the leaching of these contaminants.

This information supports a conclusion that the 5/5 technology meets the
threshold criteria of overall protection of human health and the
environment for all hazardous substances. This conclusion is supported by
an observation in the Oberacker memorandum (Oberacker, 1993) that: "In
and of themselves and despite the impact of hearing the names of these
chemicals {chlorinated sclvents and other hazardous organics such as PAHs)
that are apparently actually there, their low amounts probably mean they

do not present a very serious environmental hazard."
EPA RESPONSE: The stabilized waste will not comply with the RCRA

Corrective Action Management Unit (CAMU) Rule, an ARAR, because the
remediated wastes will not meet requlatory levels for TCLP leaching tests.
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PRP RESPONSE: All TCLP concentrations of. the detected organic.compounds were

signifidéﬁilj'IGWEtftﬁéh"TCﬂPﬂiEvéiérfér regulated compounds and would be
in compliancde with the CAMU Rule.” The U.S. EPA Region IIT Response is
inaccurate and mlsleadlng in suggestzng that the remedlated wastes would
not pass TCLP leachlng tests. ) '
U.S. EPA RESPONSE: The §/8 technoldgy'§ inability to immobilize hazardous

substances would have adverse impacts to the floodplaln in v;olatzon of

federal dlrectlves that are,consldered ARARs

PRP RESPONSE: In addition to treating wastes to levels far below TCLP
regulatory limits, the conceptual plan for this remedy that has been

proposed by the PRPs requires locating the dlsposal cell in an area

outside of the floodplaln Therefore, federal dlrectlves regarding 1and"

. ' : dz.sposal in floodpla:.ns would hot be AB.ARS

ISSUE 3: The 5/35 technology will be effective in the long term.

U.S. EPA RESPONSE: The'S/S technology has not demonstrated its long-term
effectiveness and . permanence, as required .by the NCP, because the
treatability results do not demonstrate that VOCs and PAHs are bonded in
the stabilization matrix. Total waste analysis (TWA) data .are not

compounds.

The TWA analyses were conducted during the PRPs’ treatability study:
(i) td assesgs whether a representative sample had been collecﬁed; (2) to
assess ﬁotential interferences by organic compounds £for the purpose of
selecﬁing appropriate treatment reagentsz; (3) to assess whether treatment
significantly'increaseﬁ”ékf?&ét&blé:dibanic compound concentrations; and
{4) to assess whether organic compouna tr;nsformation, destruction, or
. fixation has occurred. The first three of theée purposes have been

satisfactorily assessed. The observation that. TWA concentrations have not
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significantly decreased, based on comparisons of concentrations before and
following treatment, does not lead to a conclusion that the remedy is not

effective in the long-term or not permanent.

In order for long term effectiveness and permanence to be an issue, the
contaminants must be present in concentrations that significantly threaten
human health or the environment. This is not the case. The U;S. EPA's
own baseline risk assessment for the site and data generated by the
U.S. EPA and the PRPs demanstrafe that VOoCs, SVOCs, and other petroleum
hydrocarbons present very low risks to human health and the environment.
The U.5. EPA is arbitrarily concerned aboﬁt low concentrations of organic
constituents in TCLP and TWA analysis extracts. The inability of the
proposed 5/5 technology to reduce total and leachable organic contaminant
lavels to below detection limits is not an indjication that the technoleogy
does not meet long-term effectiveness and permanence requirements. The
éuccess of the proposed 5/8 technology is clearly shown by its ability to
treat VOCs and SVOCs to below TCLP standards.

In additrion, the S5/8 remedy design that has been proposed by the PRPs
includes dispogal of treated material on-site in a residual waste
landfill. The landfill, designed in accordance with PADER regquirements,
wonld effectively eliminate .any potential for  leachate migration and

direct contact with the treated material.

EPAR RESPONSE: The 5/S. technology has not demonstrated its long-term
effectiveness and permanence, as required by the NCP, because calcium and
nagnesium inecreased significantly in leachability after the S/S treatment
(and 42 days of curing), probably due to the leaching of binding materials
used for the treatment, and this will reduce the long-term effectiveness

of the 5/5 treatment,

PRP RESPONSE: The U.S. EPA Region III Response and Erickson nemorandum

accurately suggest that the increases are due to the leaching of binding
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materiéls used for the treatment, Calcium and magnesium are ingredients
in Portland cement, whlch is one of ‘the components of the S/5 reagent..
Quantities of calcium and magnesium. in excess of ‘those requ;red to produce .
the binding effects of cement were added during treatment. It is expected
that_binding materials will leach from treated waste at concentratiens in
excess of”thosé that will leach frém the untreated waste because of the
additidﬁ'of”latgé quantities.qf_these'nonhazéfdcus metals in the §/S.
process. Tﬁe Erickson memorandum adds that the results of.MEP teéting
{which- clearly demonétrétes metals'immcbiliiatién).somewhat alleviate

concerns'zegarding matrix dissolution,

EPA RESPONSE: The S5/5 technology has not demonstrated its long-term

* effectiveness and permanence, as.required,bj the NCP, because supplemental

information submitted by the PRPs demonstrated that a sample which had

'cured for 443 days experienced an 8 percent loss in unconfined compressive

strength (UCS) as compared to a sample which had cured for 42 days. This
loss of strength could eventually result ln'a.thSLcal breakdown of the

product and lead to a potential release of contaminants.

PRP RESPONSE: We disagree about the significance of the‘data, ‘First, six

samples were tested following 42 days of curing. The average UCS value
was 166 psi with d~ standard deviation of 44 psi. Thé result for the
single sample tested follow%ng 443 days of treatment was 153 psi, which is
stétistically insignificant from the earlier. results. Second, all
measured UCS values far exceed the strength requirements necessary to
suﬁport the capping system for a PADER Class I residualiwaste management
landfill and far ‘exceed the U.S. EPA's guideline of a minimum strength of
50 psi for stabilized waste {(U.S. E?A, 1989a{~p. 4-13) which is also the
standard that the U.5. EPA iﬁtends to apply to stabilized aéh.

Third, the difference in UCS values measured after 42 and 443 days is

approximately equal to the average variance of 8.1 percent for the ASTM
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U.s.

method (U.S. EPA, 1989a, p. 4-13). This is another indication that there

is no significant difference between the results.

The U.5. EPA has ignored the results of material loss measurements
following wet/dry and freeze/thaw durability testing. Material loss is
measured by comparing the weight of a treated specimen before and aftex
repeatedly applying environmental stresses. The results show that the
treated samples far exceed standard regquirements for these tests of less

than 15 percent mass loss. All results showed legss than ! percent mass

loas,

EPA RESPONSE: The Erickson memorandum includes additional comments
regarding lead concentrations in TCLP extracts of durability testing
control samples and the significance of these results with respect to
long-term effectiveness and permanence. The Erickson memorandum points
out that several control samples analyzed during durability testing that
were not subjected to durability testing stresses produced lead
concentrations that exceeded the regulatory limit for lead. Ms. Erickson
concluded that thegse results indicate a need for further work on waste

characterization or formula development.

PRP RESPONSE: Table 5 is attached which summarizes all TCLP lead results that

have been measurad for Formulation 14. The control samples with TCLP lead
concentration exceeding the regqulateory limits represent less than 15
percant of the samples for which TCLP lead concentrations were measured.
The results show that TCLP lead concentrations were less than detection
limits in triplicate samples following: a cure time of 282 days and
duplicate samples following a cure time of 443 days. These data indicate
that extended cure time is not increasing the leachability of lead from

the treated material.

Failure to achieve the treatment goal {lead concentrations less <than

5 mg/L in TCLP extracts) may result from factors including incomplete
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mixing, waste inhomogeneities, or pH effects. As with other technologies

(e.qg., incineration ' and ash _ stabilization), success in 'mgeting -
immobilization treatment goals for 100 percent of the treated material i§
notfalway§ achievable, The conceptual plan for the S/8 remedy that has
been proposgd by the PRPs includes an assumption that :approximately
testing.” Because retreatment can be accomplished with relative ease,
failure tc achieve treatment goals for 100 percent of the material treated
is not a significant prcblem. EPA’s design documents for the incineration
remedy indicate that batches of stabilized ash that do not pass TCLP
standards may be retreated using the‘stabilization process.

In conclusion, treatability testing results and the §/S remedy design
demonstrate that .the NCP requirement for long-term effectiveness and

. | permanence would be met with the propesed $/5 technology.

ISSUE 4: Success treating similar wastes using the S/S technology has been

demonstrated at other sites,

U.S. EPA RESPONSE: The Sand Springs site waste is not similar to the
Douglassville sit& was€é. The TPH content of most samples from the
Sand Spriri&s ‘site is in the range of 6 tg__-ai_perceri{: compared to a TPH

content of 37 percent for Douglassville site waste.

PRP RESPONSE: Contrary to the U.S5. EPA’'s contention, the U.S. EPA (approved)

documents for the Sand Springs site show thﬁt the TPH content of waste in

-%he three acid sludge at the Sand Springs site is in the range of 16 to

24 percent (“Tier II Work Plan, Field Demonstration Tests, Chemical

Stabilization and Solidificaﬁion Technoiogies,“ prépaned for the Atlantic

Richfield Company by Morrison-xnﬁdseﬂ Engineers, Inc:, January‘1991p

This TPH content is more gimilar to the. TPH content found in Source Area 2

. at the Douglassville site than is the TPH content (6 to 8 percent) that

was reported for Sand Springs . site waste in the U.S. EPA Region III
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Response. We believe that, although the remedy has not yet been
implemented, the similarity of the wastes and the U.5. EPA's decision to
change the ROD for the Sand Springs site from an incineration remedy to a
§/8 remedy are sufficient reasons to consider that site in an evaluation

of 8/5 technologies.

U,.8., EPA RESPONMSE: Barr Engineering Company initially proposed S/8 technology
and bioremediation for the Arrowhead 'site, and these remedies were

rejected by the U.5. EPA,

PRF RESFONSE: Barr Engineering Company did not propeose S/5 technology for the
Arrowhead site. Barr Engineering Company investigated the feasibility of
5/3 technology for treatment of waste at that site, but for reasons
unrelated to the feasibility of S/S5 technology, the PRP group ana
regulatory agencies selected other remedies for waste at the Arrowhead

site,

U.8. EPA RESPONSE: The U.S. EPA has not had success treating similar wastes at
other sites using $/S technology.

PRP RESFONSE: There are numerous examples of sites where the U.S. EPA has
approved or implemented 3/5 technologies for the treatment of wastes with
high organic content as part of emergency response actions, CERCLA
remedial actions, and RCRA corrective actions. Table 6 lists some of the
sites and describes their location, waste producing operations, wastes and
contaminants, and status. This summary is not intended to be all
enconmpassing. Many of the sites contain wastes with mixed organiec and
inorganic constituents, and many of the sites contain wastes with
petroleum hydrocarbon contents similar to the Douglassville waste.

Several of the sites are described in more detail here.

The Commercial Oil Services (C0OS) site in Oregon, Chio was the location of

waste oll, waste sludge, and solvent rerefining operaticns. The waste is
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a TPH content of approximately 30 percent. The TPH content is
approximately 30 percent. vOoC and SVOC éoncentratiohs are much highér.
than those in the Douglassville waste. The U.S. EPA selected a
stabilization remedy and on-site disposal over an incineration remedy for
77,000 cubic yards of organic lagoon sludges at the site. The remedy
includes the collection and treatment of organic ccmpéunds‘tha:'will be -
volatilized during fréatment. A November 1992 Action Memorandum that was
prepared by the U.S. EPA for the  COS site (U.S. EPA, Novembef 1892)
describes the U.S. EPA‘s rationale for the selection of an S8/§ ramedy
based on NCP evaluation criteria.” The Action Memorandum includes a
statement that "the on-sité incineration technology provides no greater
environmental protection level.phan does the selected option of on-site

stabilization/solidification, on-site disposhl and capping.“

. ~ The York 0il Company site .in Franklin County, New York was the location of
waste oil,recyclingioperationé. The waste ig similar to that pxesént in

Source Area 2 of the Doquassville_site and has a TPH content of up to 20

percent. - The maximum lead concentration is 16,000 ppm, and the maximum

PCB concentrations is 230 ppm. VOC and SVOC' concentrations are much
highef'thid'ﬁhbsé?ihmiﬁéwﬁéﬁglé§§§ili;mﬁéste. _The TPH cohtéﬁt of the

waste was not reported in the ROD, although free oil phase% have been

deteéted in soils and -in groundwater monitoring wells. The U.S. EPA

selected a stabilization remedy and on-site disposal over an incineration

reﬁedy foxr 30,000 cubic yards of cpntaminated soil and sediment at the

site. Tﬂe‘alternatives analysis for the site concluded that on-site

solidification reduced the toxicity and mobility of waste constituents,

- . was_consistent.with the NCP as a permanent treatment remedy, and protected

human health and the environment. -Regarding_long—térm effectiveness and
permanence, the ROD; states that: . "Over the ionguterm, the on-site
treatment options provide essentially equivalent protection to the local
. community, since the residuals are not expected to pose a hazard from a

health and environmehtal éerspéétive.? The U.5. EPA concerns regarding a
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thermal remedy included emissions, downtime and cost, and the potential - -

need to further treat the ash by immobilizing the metals.

The Craig Farm Drum site in Armstrong County, Pennsylvania (U.S. EPa
Reglon III) was the location of resorcinol preduction {an organic compound
used 25 an adhesive enhancer). Distillation residues were disposed of in
two abandoned strip mine pits, The TPH content of the waste is
approximately 6 percent. The U.S. EPA selected a stabilization remedy and
on~site disposal over an incineration remedy, to the objection of the
State of Pennsylvania, for 32,000 cubic yards of contaminated soil at the
site. The ROD for the site stated that the selected rémedy would greatly
reduce or eliminate the potential for migration of potential contaminants
of concern. The selected remedy is protective of human health and the
environment, complies with ARARs, and is cost-effective compared to the
incineration alternative, The U.S. EPA determined that the selected .
femedy represents the maximum extent to which permanent sclutions and
treatment technologies can be used in a cost-effective manner. The
U.S. EPA recognized that on-site disposal in a secure landfill, utilizing
a double synthetic liner and a leachate detection system, would contain

the material with a high degree of certainty over the long term.

Table 7 summarizes treatment performance criteria for these sites listed
in Table 6 where we were able to obtain the information. The summarized-
performance criteria include maximum TCLP levels and minimum unconfined
compressive strength. The information supports the PRPs’ contention that
U.8. EPA, although it has not defined 5/5 performance ériteria for the
Douglassville site, appears to be applyihg standards that exceed those

noxrmally reguired.
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SUMMARY OF ISSUES RELATED TO THE PRPS‘ PROPOSED ALTERNATIVE REMEDY
OF SOIL STABILIZATION AND SOLIDIFICATION

Redection of the S/S Remedy is Arbitrary and Capricious

" Phe U.S. EPA has been capricious in its evaluation of an §/S remedy by
providing inconsistent and unsupported Justlflcation for screen;ng out sfs
technologies. The rationale stated in U.S. EPA's resPQnses to issues regardlng
the PRPs’' proposed S5/5 remedy (presence of an cily waste)} does not coinc;de with
the rationale that was stated in the RI/FS or the rationale stated in the
April 2I,7 1994 Voltaggio ‘memorandum. It appears that the U, S EPA is not
relying on a copsistent and defensible rationale for rejeeting the S/S remedy
and is instead relying on an informal policy that has been adoéted regarding the
treatment of wastes with relatively high organic content.

The Voltaggio memorandum incorrectly asserts that the S/5 technology was
screened out during the Feasibility Study becauselthis methodology is not
appropriate for wastes containing greater than 10 percent oil and grease. This
is not consistent with the fetioheie:statedwiﬁ_EHEfigée RI/FS for screening out

the 5/S technology which included:
1. The volume of waste would increase substantially;

2. The risk associated with solidification and on-site disposal would be

no greater than if :the waste ﬁes Iandf;lled. on-site without

soiidification;
3. The leaching of organics is not. reduced by solidifieation; and
4. Proper additives and solidifying agents may not be available for the

site-related contaminants.
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As described in the Supplemental Alternatives Analysis Report (Barr,
August 1993), the first and fourth contentions are not limitations on the
implementability of an §/S remedy. The second contention is not supported by
treetability study data. The 17.5. EPA has not conducted a risk assessment for
either the 5/5 or landfilling remedies and is being arbitrary in its suggestion

that residuvual risks would be egquivalent.

The Voltaggio memorandum states a rationale for rejecting the 5/S5 remedy
baged on an assertion that it would not be protective of human health and the

environment because:

1. The inorganic and organic components of the waste would remain
on-site; '
2. Most of the VOCs and SVOCs would continue to leach inte the

environment as demonstrated by the TCLP analysis; and

3. The 5/5 technology has not demonstrated its effectiveness and
long-term permanence by immobilizing the organic components of the

waste.

The first contention does not lead to a conclusion that the S/5 remedy
would not be protective of human health and the environment. The U.S5. EPA's
incineration remedy would permit inorganic components to remain on-site in a
highly concentrated form. Thus, §/5 would be at least as protective as on-site
incineration in regard to contamination remaining on site,

The contention that "most of the VOCS and SVOCs would continue to leach

into the environment” is not demonstrated by the TCLP analyseé or any other
analytical results. It is not clear whether this statement suggests that more
than half of the total mass of organic contaminants will continue to leach or
that more than half of the number of detected organic contaminants will continue

to leach. In either case, the statement is simply not substantiated. 1In
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addition, the treated waste would be placed in a Iandfill which would limit

contact WLth fluids and eliminate any mlgratlon of contaminants that may leach

from the stabilized material.

The only common issue included in the U.S. EPA’'s previous and present
rationale for rejécting the S$/5 remedy is a concern regarding the orgadic
content of the weste This'arbitrary obsession with organic components of the
waste is lnconSLStent with the. U.S. EPA's own risk assessment for the site,
focua;ng on the very low rlsks to human health and the environment associated
with 6il and grease, volatile o;genlc compounds (VOCs), and semivolatile organic

compounds (SVQCs) in the waste. C L

The U.S. EPAfs,refection.of the 5/5 remedy ignores the PRPs’' design for a
comprehensive remedy that includes the capture of volatile emissions during
treatment and the placement of treated material in a residual waste landfill.
Both ef"ﬁhese-design elements would further reduce the potential for adverse
effects on human health and the environment by eliminating the potential for
.leaching to groundwater and eliminating pathways for dermal contact, ingestion,
and inhalation. The U.S. EPA’s own remedy cails'for'plecing'etabilized ash with

high concentrations of lead and other metals on-site following treatment.

No performance goals have been established by the U.S. EPA for an S/5
.remedy. As a result, the S§/S remedy-qan not be fairly evaluated by the
U.S. EPA. The U.S. EPA has arbitrarily applied performance standards for the
leaching of organic constituents that are inconsistent with ARARS, inconsistent
with.standards the U.5. EPA intends to apply fo stabjilized ash, and inconsistent
with standards'typically applied by the U.S. EPA for 8/8 technologies.' The
U.S. EPA has also arbitrarily applied performance standards for strength and
quality_qoﬁtfoi_;eSting that are ineoneistent with standards the:U.s. EPA
intends to apply to stabilized ash and inconsistent with standards typically
applied by the U.S. EPA for S/S and other treatment technologies.
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The U.S. EPA‘s own design for the incineration remedy specifies that the
performance standard for ash stabilization is compliance with regulatory TCLP
levels in accordance with land disposal restrictions. Data from the PRPs’
treatability study of 5/§ alternatives show that not only are the TCLP standardé
met but SO are more stringent standards for drinking water quality. The
U.5. EPA‘s desiyn for the incineration remedy has specified a standard of 50 psi
for unconfined compressive strength testing of stabilized ash. This standard

has been satisfied by all stabilized Mixture 14 specimens that have been tested.

Quality control testing of stabilized ash would be performed and
retreatment of material that fails TCLP standards following stabilization would
be allowed. This contingency does not appear to have been applied to the §/5
remedy as suggested by the U.S5. EPA’'s concern regarding a small fraction of the
stabilized gamples that failed the TCLP criteria.

- Hersa N Prope Applied in

: 8 ion of the: emed

The U.S. EFA has applied the two threshold evaluation eriteria included in
the NCP {overall protection of human health and the environment, and compliance
with ARARS) and twe of the balancing criteria (long-term effectiveness and
permanence; and reduction cf toxicity, meobility, and volume] in screeﬁing the
stabilization technology from further consideration. It is the PRPs* belief
that the U.S. EPA has not properly evaluated the technology with respect to
these criteria and that the conclusions the U.S. EPA has reached regarding this
remedy are not defensible.

A detailed analysis of alternatives that included an 5/5 remedy has not
been conducted by the U.S. EPA. A detailed Aqalysis of alternatives that
included the U.S. EPA's incineration remedy and an /S remedy was previously
prepared by the PRPs and submitted to U.S, EPA (Barr, August 19%93). The

following discussion supplements the discussion in the referenced document.
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The S/5.remedy mitigates the present impacts associated with the waste
material ln Source Area 2 by el;mlnatlng or greatly reduclhg the exposure routes 7
of dlrec;. contact, lngestLOn, thalatlon ‘food chain concentratlon, and
migration to groundwater. Immobilization and containment of contamlnants that’
have been identified as contributing to rlsk would result in overall protection
of human health and the environmen;."al; ARARS would be met including those
peffaining_td land disposal restrictiohs. Satisfaction of these threshold

criteria dictates that the U.S. EPA conduct a rigereus detailed.analysis of this

. remedy including.a comparison te the incineration remedy.

Both the incineration’ remedy and the S/5 remedy requife the eventual land
disposal of treatment residuals. PCBs and lead are the primary contaminants
that contribute risks posed by Source Area 2 waste. Treatability sﬁudy data and
the design of the containment facilit} demcnstrate that the S/5 remedy would
immobilize fmétal coftaminants that contribute to risk, not result in risks £rom
organic constituents that do not presently contribute to risk, and be effective
in the 1long term. “No levidence of the loné—term effectiveness of the
incineration remedy with respect toAmetale has been offered by the U.S. EPA.
The 5/5 remedy represents the optimal extent tobﬁh;ch permanent solutions and

treatment technologies can be used in a cost-effective manner.

The U.S5. EPA has not applied the NCP criteria in an evaluation of a
comprehensive S/S remedy. It is the PRPs‘' belief that, had a comprehensive S/S

remedy been'evaluated‘based on all nine NCP criteria, the superiority of this

remedy over the incineration remedy would be clear. The 8/S remedy satisfies

the threshold criteria. and the balancing criteria described above, In
comparison to the incineration reme&y,ltﬁe s/8 remedf is far superior to the
incineration remedy with respect to the reﬂainiﬁg baiancing and modifying
eriteria. It has fewer adverse short-term effects, is more,melementable, can

be completed more quickly at a s;gnlflcantly lower cost w1th less uncertalntles,

and would more easzly meet with state and community acceptance.
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c. U.5, EPA'S SELECTED REMEDY QF ON-SITE INCINERATION

The U.S5. EPA Region III response document dated April 21, 19%4 contained
ragponses Lo lssued concerning on-site incineration raigsed by the PRP’'s. The
discugsion in the response document is based on several memorandg {Rios, 1994;
Rios, 1993; Xunz 1993; Edem, 1993; Flores 19%3; Smith 1954; Obefacker 18%83).
The response document states that +the PRP’'s ‘issues concerning on-site
incineration were "carefully considered” (Voltaggio, 1954, égagdl) ahd concluded
that the U.S5. EPA's proposed on-site incineration remedy would be protective of

human health and the epnvironment.

The memoranda do not support the statement that the issues were given
careful consideration nor do they support the conclusion that the proposed on-
site incineration remedy would be protective. The analyses presented throughout
the response document and the supporting memoranda are flawed because the
respohses 1)} are based on methods that are in direct conflict with EPA guidance,
2) are based on approaches that are not conservative, and/o£'3) do not respond
directly to the issues raised. The following discussion presents a summary of
the issue, the U.S. EPA Region III response, and direct comments on behalf of

the PRP’'s demonstrating the flaws in the analyses.

ISSUE 1: The Remedial Desgsign (RD) did not account for the risks posed by lead
and other metals that would be emitted and transported downwind. to

receptors.

U.5. EPA RESPONSE: An operating scenario is possible that would reguire
“stringent operating parameters and air pollution control device
efficiencies ... in order to control the lead air emissions to levels that
do not exceed“’the NARDS for lead, and that under that scenario {4 tph
feed rate, 40 percent lead partitioning to flue gases, 95 percent control
efficiency, no building downwash, and average lead concentration in the

waste of 4,072 ppm) the ambient concentration of lead would be 0.949
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micrografs per cubic meter. There are no more than 171 tons of lead in

the materials.

COHMENT! U.S; EPA has misrepresented the data, has not adhered to its own
guidance, and has made assuﬁptioné‘that are not protective in reaching its
conclusions. "U.S.  EPA has not arrived at a conclusion that is supported
by the data. Rather 1t has manipulated the data and used unconventlonal

approaches to arrive at ltS predetermined conclusiens.

The risk assessment performed by U.S. EPA is a non-conservative estimate
of .risks for several reasons. First, only direct risks were considered.
Indirect risks were ignored and are likely to be significant. Second,
even the direct risks are underestimated because in the calculations
leading to'the ambient lead concentration of 0.949% micrograms per cubic
meter, the U.S. EPA has made a series of assumptions that are not
‘ conservative, not consistent with its own guidance, and most importantly,
not likely to occur. That scenarioc is based on a mischaracterized average
lead concentrat;on, on lead partltlonlng that is contrary to the data and
contrary to U S. EPA's own guldance an alr pollution control efficiency
assumed to be more optlmlstlc than U.§, EPA guldance allows, and on

assumptlons regardlnq alr dlsperSLon that are ln confllct thh the

]udgment of the U.S. EPA s own. experts Thlrd, all four scenariocs,
including those with the incinerator operating at the depressed rate of
3 tons per hour, exceed the relevant BIF reference air concentration {RAC)
of . 0.09 micrograms per cubic meter. ~ Fourth, the opinions of the
U.S. EPA's own expertsiteflect‘thetr lack of confidence in the ability of
the remedy to be protective of human health and the environment. 'For all’
of these reasons, the risk assessment does not succeed in demonstrating
- that the remedy will protect public health. Each of the above four points

is explained in the following text.
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1. Indirect Risks Will Be Important

Indirect exposures are especially important when contaminants are present
that bioaccumulate or biomagnify, such as the arsenic, cadmium, lead,-and
PCBs in the Douglassville materials (DeBye, June 21, iééﬁ). Significant
expogure pathways would include ingestion of soils, crops, milk, fish, and
surface water. Sensitive populations are present near the site, including
elderly pecple and children with elevaéed blood lead levels. In Berks
County, 265 children tested were found to have blood lead concentrations
above 15 micrograms per deciliter, a concentration associated with low
birth waight,. permanant learning disabilities, and impaired
neurobehavioral development (DeBye, June 20, 1994),. Bacause of these
sensitive populations, the increased risks dug to the remedy, including
indirect risks, should have been evaluated before the U.S. EPA made a

commitment to the selected remedy.
2. Direct Risks Are Underestimated

The calculation that leads the U.S. EPA to the conclusion that lead
emiggions from the incinerator would be 0.949 ug/uﬁ ig based on assumptions
that are contrary to U.S.- EPA guidance and to the data. Those assumptions
include: (1) the concentration of the lead in the waste; (2) the amount
of lead that partitions to the flue gas; (3} the control efficiency of air
pollution controls; (4) the modeling assumptions; and (5) the destruction

of organies.
Lead Concentration in the Waste is Underestimated

The U.5., EPA characterized the lead concentration as the mean of
selected samples equal to 4,072 ppm. Use of an average is contrary
to U.S. EPA guidance, "Both 'average’' concentrations and maximum
concentrations are necessary to determine contaminant feed rates to

be used in long-term and short-term health effects assessment” (EPA,
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1992a, page 8). The Rios report acknowlédges that "it is usually
preferred that maximum soil doncentrations be used,” but their
judgment was that "maximum soil concentrations did not represent a

reasonable worst-case scenario under the present circumstances”

"(Rios, 1993, page 5). U.S. EPA provided no scientific basis or other

justification for excluding the high measured concentrations from a
calculation of a reasonable maximum aﬁerhge concentration, or 95
percent upper qoqtrol limit on the mean value. The-guidance and this
repoft make the U.S. EPA’s position clear that a reasonabielworst
case cgncantration'should have been selected. Failure to do so makes
U.S. EPA’s analysis arbitrary and c&pricious.

The average concentration does not represent a reasonable worst-case,

either. Use of an average condition, that would be an underestimate
50 percent of the timé by definition, is not consistent with making
a conservative'estimaté nor 'is it consistent with the reguirements
that the U.S. EPA would place op an environmental review of a new
source. Therefore, it is capricious to analyze the impacts of this

source using an average condition.

The U.S. EPA's own guidance requires: caleculating a confidence
interval for the mean value of a concentration (U.S. EPA, May 1992,
page 1}. The guidance gtates that, "the 95’percent uppexr confidence
limit of the arithmetic mean should be used" to represent the

concentration in an exposure assessment. Based on a statistical

" analysis, the PRP‘s have calculated the 95 percent upper confidence

limit for lead concentration to be 8,091 ppm. That value would
Iepfésent a rational estimate of a reasonable worst-case scenaric for

the average lead concentration (Hawkins, 1994).
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Lead Partitioning is Underestimated

The U.5. EPA emission rate calculation is based on the assumption
that "40% of the lead will vaporize and enter the APCD.” (Kunz, 1993,

page 4). U.S. EPA guidance indicates that 100 percent of lead would
partition to APCD (Kunz, 1993, page 3). The value of 40 was selected
based on the treatabilirty study results for "the recommended full.
gscale operating conditicns at 1,400°F at 30 to 45 minutes retention
time” (Xunz, 1993, page 4). U.S5. EPA guidance states that other
partitioning factors based on test results from specific types of
rotary kiln incinerators may be substituted where available {U.s.

EPA, 1992a, p. 19). Assuming that the bench scale split tube furnace
is one of those types, a simple average of the partitioning at the
condition of interest is not a protective estimate of partitioning.

A great amount of variability in thée percent of lead retained in the
ash was cbserved in the treatability study. A statistical analysis
of the lead partitioning concludes that the average lead retention
was 50 percent, and it would have a 95 percent confidence interval of
36 peécent to 131 percent (Hawkins, 1994). If ash retention is
assumed to be the inverse of partitioning, then the 95 percent upper
confidence limit on partitioning would be 64'percent.l (Equal to 100

percent minus 36 percent retained in the ash).

The presence of chlorine and other'halogens'has a known impact of
increasing the volatility of lead. This presents additional support
for selection of a reasonable maximum value for lead partitioning

{Crate, 1394, page 35).
APCD Efficiency is Overestimated
The U.S. EPA analysis was conducted assuming that the air pollution

contrel system would consist of a venturi scrubber with a pressure

drop of 60 inches of water achieving a control efficiency of %0 and
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95 percent for metals (Kunz, 1993;f§age 2.4y, These efficiencies .are
contrary to“U.S, EPA guidance. U.S5. EPA guidance for a venturi
scrubber with a pressure drop of .60 inches of water indicates a
40 percent control efficiency for lead {(U.S. EPA, 1992a, page 22).
This quidance is supported by research perfbrmed by U.S5. EPA that -

reported lead capture efficiencies as low as 3 percent and not more

. than 84 percent by a wet (venturi) scrubber {U.S. EPA, 1993a, p. 57),

Furthermore, use of the 90 percent efficiency results in an ambient
concentration of 1.89'ﬁicrcgrams per cubic meter in the no building
downwash scenaric and 4.4 microgréﬂs per cubic meter in the building
downwash scenario. Both of these scenarioé exceed the NAAQS of
1.5 micrograms per cubic meter and the BIF RAC of 0.09 micrograms per

cubic meter. . . . . ... . ..
Modeling Assumptions Were Non-Protective

Stack Height, ‘The stack height used .in modeling was 20 m
{Edem, 1993, page 2). U.8. EPA guidan@e provides default-values to
be used when actual stack parameters are not available (U.S. EPA,
1992a, p.13). In cases eXcept for stack height, the stack parameter§
used were the default values specified by the guidance. The value of
20 m (65.6 ft) fdr'Sfébk'height is 2.5 times the specified default
value of 8 m (26.2 ft.). No scientific basis or other justifjication

was provided for this .departure from the guidance.

puilding Downwash vs. No Building Déwnwash. U.S. EPA‘s own expert
analysis cpnclu@gq,thgt"'dqwnygsh_wagmgggnd_to Qeﬂiﬁpertant" {Edem,

1993, page 2). The scenario that.consideﬁs’downwash effects would

produce an ambient concentration of .2.20 ﬁicrograms per cubic meter

{Edem, 1993, . Table 5)., 50 percent . over the NAAQS maximum
concentration for lead. Reliance .on the No Building 'Downwash

scenaric was contrary to the advice of U.S. EPA’S own expert.
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In conducting the direct risk evaluation, +the U.S. EPA has
arbitrarily selected a stack height contrary to their guidance and a
dispersion scenario contrary to the judgment of their expert. The
U.5. EPA has not been conservative in evaluating risks and these
non-protective assumptions substantially underestimate the health

risk.
Organic Destruction Efficiency is Overestimated

The emission rate estimates for PIC and organics were based on a "key
assumption ... that a DRE of exactly 99,9999 percent will be achieved
for all PCBs and THCs" (Kunz, 1993, page 2). According to the RD,
the incinerator will only operate in 2 mode of 99.9999 percent DRE,
when the PCE concentration (based on a gsampling grid) is greater than
50 ppm PCBs (U.S. ACE, 1993 page 01700-8). Assuming that this will .
always be the mode of operation is not likely nor is it conservative,
When the PCE concentration is less than 50 ppm, the reguired DRE
would be 959.9% percent, resulting in an increase in PIC emissions by
two orders of magnitude (100 times). Using the approach in the
U.S. EPA’'s gubmittals, this would produce a THC (benzene) hazard ‘ =
index of 2.85 for the child residents and a total hazard index of
4.70 for child residents. The adult risk due tc THC (benzene)} would

increase to 0.814, increasing the total adult hazard index to 1.34.

It was wrong for the U.S5. EPA to assume a DRE of 99,9999 percent in
its risk analysis. This was arbitrary and has the effect of

underestimating the risk.

The above five assumptions used by the U.S. EPA individually and

collectively lead to an underestimate of the risks represgernted by the -

U.S. EPA’s direct exposure risk assessment.
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3. Compliari¢é with the NAAQS Is Not Good Enough

In its analysis, the U.S. EPA compared the ambient lead concentration
due £o the incinerateor to the NAAQS. No attempt was made to add this
to background levels, oI to cansider other contributors to ambient
concén£ra£ions. The relevan;'reference concentration RAC for lead is
.09 microgramsu per cubic meterT?(BIFS; * Néne of the .scenarios
proposed by the U.S. EPA would méeet that criteria (Edem, 1993,
Tables 2-5). ' ' '

4. U.5. EPA’'s Own Experts Do Not Have Confidence in the Ability of the

Selected Remedy to be Protective of Human Health and the Environment.

Oberacker, 1993, page 3: "The basis of our confidence incineration
for Douglassville’'s Source Area 2 material can be summarized as ..
we certainly would like to See some pilot-scale treatability ~

studies."”

Flores, 1993, page 1: "PIC cannot be determined by predictive

methods.”

Smith, 1994,‘page 1: "Our recommendation to Region III .,. for the
Douglassville Disposal site is to assess risks for indirect pathways

of expoSire prior. to full production operation.”

ISSUE 2: Incineration technology is not demonStrated to be capable of

complying with ARARs.
U.S. EPA. RESPONSE: The RD has been "carefully designed and adjustments to

control parameters can be made during the trial burn{s) in order to

cperate the on~site incinerator safely.”
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COMMENT: U.S. EPA's experts concur with the PRPs that important design
parameters have not been determined (Oberacker, 1993, page 3; Flores,
1993, page 1; and Smith, 1994, page 1). The U.S5. EPA suggests that thése
parameters can be defined in the trial burn, but the PRPs contention that
this could only be accomplished at additional excessive expense has not

been refuted.

In addition, no attempt was made to evaluate emissions of particulate

matter, as required in U.S. EPA guidance (U.S. EPA, 19922, page 25).

ISSUE 3: The total lead emissions would ‘be in the range of 1,600 to
12,000 pounds over the life of the remedy or higher due to start-up

inefficiencies.
U.8. EPA RESPONSE: The U.S. EPA does not agree.

COMMERT : The U.S. EPA does not agree, but fails to offer an alternative
calculation. Based on the values the U.5. EPA cites elsewhere in its
submittals, consisting of 171 tons of lead in the materials to be
incinerated, 40 percent partitioning, and 95 percent control efficiency,
the U.5. EPA values would indicate that 6,840 pounds of lead would be
emitted, That is within the range that the U.S. EPA cliaims to disagree.

'Using more appropriate input values that would be consistent with EPA
guidance would result in over 250,000 pounds of lead emitted. EPA's
calculation of 171 tons of lead in the material is based on the average
concentration of 4,072 ppm. Using the reaSonable maximum average value of
8,051 ppm (based on the 95 percent upper cqnfidence interval), the total
quantity of lead in the material would be 338 tons. Assuming 64 percent
partitions to the flue gas (based on the 95 percent upper confidence
interval) and that 40 percent is captured by the wet scrubber (based on
guidance from U.S. EPA, 19%2a, page 22), the reault is that 130 tons, or
over 250,000 pounds would be emitted.
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ISSUE 4:  The incinerator remedy conflicts with thé spirit of the U.S. EPA's

enrrent incineration mordtorium.

U.S. EPA RESPONSE: There is no moratorium on incineration at bostaROD CERCLA

sites.

COMMENT: . - The strong message from the U.S. EPA Héadquarters was that an
Indirect . Exposure Risk " ASsessment would be required before " the
bouglassville incinerator begins full prodﬁctidn'operation (Smith, 1994,
page 1).i Headguarters also indicated that the procedure for conducting
indirect risk assessments is still évblﬁing-and is several months away

from a working model.

Evolution of the final procedure and subsequent collection of one year of
meteorological data (to support the indirect risk assessmeﬁt) is likely to
. ;esult in a delay of -approximately 18 months, during whiéh time the
incinerator is sitting “idle on-site (3 months to obtain trial ‘burn
. . results, collect 12 months of met data, 3 months to conduct risk
asgéssmegti.7”That;§g}ayrwould cost $7.6 million at.$14,000/day downtime;
the daily;burden rate quoted by an on-site incineration vendor for cold
standby of a 20 ton per hour nominal capacity unit. The cost of delay due
to conducting an assessment of indirect pathways was not included in the
incineration cost representéd in the ROD. Therefpre, the U.S. EPA has
been arbitrary by not considering significant cost components in the cost
estimate for this remedy. T J L
ISSUE 5: _ Incineration is not a preférfed remedy for heavy metals

contamination.

-U.S. EPA RESPONSE: The ROD does not contemplate that meta;s will be remediated
‘ by on-site incineration. The remedy was selected ih accordance with the
NCP. The chosen remedy‘will permanently eliminate unétabie organics and

. remaining metallic ash will be stabilized.
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COMMENT: Although the U.S. EPA’s proposed on-site ifcineration remedy may not
remediate metals, it may not neglect the presence of metals, and must
consider the impact that incineration may have on all contaminants of
concern. The unavoidable emissions of lead, arsenic, cadmium, and
chromium from an incinerator are of greater conéequence-than the potential
rigk of exposure to buried PCBs, making on-site ineineration a poor remedy

selection.
IBEUE 6: Incineration hag created problems at other sites.

U.S. EPA RESPONSE: Peak 0il is not a good comparisgson because the incineration
was performed under removal response authority. The trial burn analysis
for Douglassville will be completed before the incinerator is allowed to

become fully operational.

COMME&T: The track record for incineration is spotty at best. Peak 0il is one
exanple. Others problem sites referenced include BROS, Hotco, Vertéc,
Laskin Poplar, Bayou Bonfouca, and WTI. From a comprehensive ligt of .
on-site incineration clean-up sites published (Cudahy and Troxler, 1992),
17 had completed or attempted on-site incineration of a sludge matrix
contaminated with semivolatile organics. 0f these, approximately
one-third have faced problems that led to costs greater than 150 percent
of the original estimate., Costs at 200 percent of the ROD estimate were
faced at several sites. The cost reached 400 percent of the original
contracted cost at ope site (Barr, August 1993, Appendix D and Havlik,
1994).

ISSUE 7: Given the chlorine content, it is clear that dioxin emissions would
cccur, causing a real carcinogen?c risk exceeding the hypothetical risk of

no-action.

1.5. EPA RESPONSE: - The low chlorine content indicates that the possibility of

the formation of dioxin is unlikely.
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COMMENT: - The U.S. EPA’s apparent lack of coricern for the gquantity of PICs
(such as dioxin and furan) formed and the associated risk is inconsistent
with the draft guidance thgf expresses concern over PIC emissions even if
they comprise only 1/50,000 (or 0.002 percent) of the hydrocarbon emitted
from incinerators épéiating'ﬁiﬁhié‘hﬁE”6f §9;§999f Furthermore, the
strategy for applying the incineration moratpriuﬁ to Superfund states that
polluﬁants such as dioxins and furans may jﬁstify controls . even more

stringent than those in existing régulétiohswaaws,-1994, page-Z].

ISSUE 8: . Incineration turns a hypothetical exposure into real human health

exposures by causing airborne releases.

U.S. EPA RESPONSE: The U.S. EPA assessments do. not support the conclusion that

on-site incineration poses a real human health risk.

COMMENT: ~The U.S. EPA has misquoted the issue as turning a hypothetical'risk
to real risk. Pathways are completed by incineration, creating real

exposures.

ISSUE 9: .Less that _l percent difference in APC efficiency results in dramatic

increaseas in metal emissions.

U.S. EPA RESPONSE: TRC used the PRP's lead concentration of 14,500 ppm rather
than the U.S. EPA’s value of 4,072 ppm. Using the value 4,072 ppm and
95 pefcent control efficiency, the incinerator would meet the NAAQS for .

lead and risks would not be significant.
. : )

- COMMENT : Independent of the lead concentration, a control efficiency of
90 percent will result in twice the lead emissions of a unit operating at
95 percent. The unit operating at 95 pércent.will eﬁit five times as
much lead as a unit operating at 99 percent. Therefore, small changes in

éontrol‘efficiency will have a big impact on emissions. Because of the

uncertainty in actual air pollution control efficiency, this issue is
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significant. U.S§. EPA has a responsibility tﬁ.perform a conservative
analysis of the impacts of the remedy on public health. A responsible
analysis would include a consideration of the uncertainty in parameters
that have a strong bearing on the outcome. The range of possible air
pollution control efficiencies has a large impact on lead emissions and a

corresponding large impact on exposures and health risks.

ISSUE 18: The incineration remedy would not be able to meet the requirements
of thea BIF rule. ‘

U.S. EPA RESPONSE: The BIF standaxds are not ARARS, but the RD specifications
require the remedy to comply with BIF. “The BIP regﬁlations are based on
an inhalation health risk. Based upon the direct exposure pathways, there
do not appear to be any significant levels of risk associated with on-site

incineration.

COMMENT: * The U.S. EPA attempts to make a logical argument that fails to
acknowledge that the BIF standards alsoc established a reference air
concentration (RAC) for lead of 0.09 micrograms per cubic meter (one-tenth
of the proposed NAAQS for lead). BAll of the scenarios modeled by the -
U.5. EPA produce an ambient concentration greater than 0.09 micrograms per
cubic meter. Therefore, these results support the conclusion that BIF

would not be met {Tier IITI analysis).
BIF Tier I: feed rate (g/hr) (Assumes all metal fed is emitted)

BIF Tilier Il: emigsion rate (g/hr) (Uses emission testing to get
credit for partitioning and APC efficiency)

BIF Tier III: ambient concentraticn (ug/m’) (emission testing and

modeling to demonstrate that actual measured emissions do not exceed

acceptable levels considering actual predicted dispersion to the MEI)
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The U.S. EPA has beennﬁapridious in failing to apply the BIF RAC of
0.09 miérograims per cubic meter to this Hazardous waste incinerator. The
modeling results demonstrated that it would not be met under any scenaribs
modeled. Therefore, the U.S. EPA has demonstréted that BIF would not be
‘met. Failing.to #pply the BIF standard is in direct conflict with the
current stratedy for the moratorium on incineration as applied to post—-ROD
sites. ~That guidance states that pbllutanté such as toxic metals may

regquire controls more stringent than those in existing regulations (Laws,

"1994, page 2).

ISSUE 1l1: ~ The operating conditions that would be necessary to achieve PCB

destruction are in conflict with those conditions needed to minimize lead

emissions.

U.S. EPA RESPONSE: The U.S. EPA believes that lead emissions will not exceed
health based.stagdards.

COMMENT: U.S. EPA refers to the Oberacker mémorandum in expressing U.S. EPA's
belief that a well-designed and operéted incinerator should be capable of
treating thé waste..... Yet Oberacker is clearly not convinced of that

‘outtome “baséd on available data, and indicates that pilot-scale

treatability studies are needed to provide a basis for U.S. EPA's‘

confidence. -

ISSUE "12: The majority of the material that the U.S. EPA proposes to

incinerate deces not contribute to the risk.

requires remediation.

COMMENT: The incineration remedy was selected before the full extent of metals
contamination was understood. The U.S. EPA needs to consider the totality

of the direct and indirect risks éioduced by incineration of the totality
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of contaminants, including metals. The comparison of risks needs to
consider the cost-effectiveness of incremental differences in risks

asspciated wlth remediation alternatives.

ISSUE 13: The high Btu and metals content of the waste would substantially

increase the cost and reduce the efficiency of the inecinerator.
U.S. EPA RESPONSE: The cost was determined to be acceptable.

COMMENT: In the record of decision, the U.S. EPA estimated the cost of the
remedy to be between $39 million and $53 million. The U.S. EPA has not
addressed the fact that costs are likely to be much higher than ROD
estimate. An evaluation comparing ROD. estimates to actual costs for
on-gite incineration of sludges contaminated with semivolatile
contaninants found that actual costs alyays exceed the ROD estimate (Barr,
1993, Appendix D). The study alsc found that actual costs were up to four
times the cost estimated in the ROD, and a probability of 30 percent that
the sctual cost would exceed one and one-half times the cost estimated in

the ROD.

ISSYE l4: The U.S. EPA’s thermal treatability contained several fundamental

flaws.

.5, EPA RESPONSE: The study was not flawed, and that full-scale studies will
be performed prior to implementation. The filter cake is not atypical and
similar wastes have been successfully incinerated at othef U.S. EPA sites.

COMMENT: The flaws of the treatability study have been documented and have not
been refuted (Barr, August 1993, Appendix E). In addition to the basic
flaws in approach, EPA made several significant errcrs in cpnducting the
study and in analyzing the data that was generated by the study. 2 list
of those errors is provided in Table 8. U.S. EPA continues to base its -

design parameters and assumptions on the results of that flawed study.
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Iﬁporténtfdésign parameters based on the ilawéd study include residéncé
time, temperature, kiln size, and lead partitioning (Hawkins, 1994). The
data developed by that flawed study are not sufficiégt'to determine the

. viability of incineration for these materials (Crate, 1994, page 4).

We are not aware of many other sites that have successfully incinerated
success, cannot be considered a success because the cost of the'remedy has
more than tripled from the original contract of $28 million to
$100 million {Environment Today, June 1994). The Sikes site_has been
suggested to be an incineration success. Hoﬁever, the material is much
different from the Douglassvilie material and would be easier to
incinerate because it has a low average heat content of 2,000 Btu/lb. In
addition, air pollution"C6htrc1§'"wéfé"nét”'réquired to address lead

emissions. Despite the fact that the Sikes _matérial has favorable
;haracteristics for incineration, the Sikes incinerator suffers from

frequent upsets and_uncontrolled releases.

The U.S. Egh indicates +that <¢he bench scale study was ‘done for
Douglassville to save. the cost of a pilot scale test, wWhen the cost
‘impacts.aré'as high as they are for incineration (314,000 per day to have
the. incinerateor sitting idle on-site), it is far Better to spend

agpropriéte resources on a cateful and effective design.

In producing the RI/FS, ROD, Thermal Trgitability Testing Report, Final
Design Analysis, and responses to the PRPS post-ROD submittals the U.S. EPA has
committed numerous errors, omissions, ﬁisfépbeséntations, and other

deficiencies. ~A summary of these issues is presented in Table 8. The vast

- majority of these issues result in:. (1) an underestimation of the short- and

long-term impacts of the on-site incineration';émédy; {(2) an inaccurate and

unsubstantiated exaggeration of the concerns related to the §/5 remedy;
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{3) misrepresentation of information that the éublic'and PADER would reasonably
rely upon to make judgements about the remedial action issues; and {(4) a general
digregard £for U.S. EPA guidance and the protection of human health and

environment.

If you have any questions or comments concerning this information, please

contact Rick Marton at (612) 832-2728 or me at (612) 832-2620.

Sincerely,

John P. Borovsky
Vice President

JPB:mst

Enclosures

=F Patricia C. Miller, Esgq. : .- : .
Ralph M. Lindeman, Esg.

Thomas C. Vgltaggio
Anthony T. Dappolone
Peter W. Schaul
Abraham Ferdas
38\06\001\DOUGLAS\RESP .LTR
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TABLE 1

SUMMARY OF U.S. EPA‘s ANALYSIS OF LEAD CONCENTRATION DATA

MATERIAL
DESCRIPTION

Waste

Scil below waste

.Scil sample from ~

pit not in the
waste lagoocn

Data Qualifiers:

FOR SOURCE AREA 2

SAMPLE ID
- TP-19/2FT.
TP-21/5FT
' TP-18/6FT
TP-19/5FT
TP-21/2FT.
DUP-TP-221
TP-19/2FT
TP-19/8FT
TP-20/4FT
TP-19/10FT
TP-217/15FT
TP-21/10FT
TP-19/15FT
TP~19/20FT

CTp-23/i0FT

TP-27/5FT
TP-27/2FT
TP-27/15FT

_ TP-23/2FT -
TP-27/5FT. .. - ..

TP-23/109T

" All Samples

Average

Concentration

Waste only

Average

Concentration

38\06\001\PHASE IV.TAB\MST

LEAD

' CONCENTRATION
REPORTED BY
. LABORATORY

{mg/kg)
12.7
663

1“336
944

_ 1150
1570°

2200

2200
2200
14600
22
25
36.9
137
14
. 1e
22
25

L

- 500
. 110

2637

detected in blank
value biased high
value may be biased low

no gualifier, valid result

DATA USED BY
EPA TO
. CALCULATE
~ DATA AVERAGE
QUALIFIER (mg/kg)

B 0

2200
2200
2200

o O QO O O

16
22
25
35 .
S0
110

R R R T R R R R S TR R R S T T TR R

367

743

e - -AR30734 |




= @3s8m sided gl + J219M sided pf + juoBras siaed g

LSW\GVI AT ISYHA\TO0O0\

*PIGPURYE JRIEA BUPNULIP {9A7 JURUIWRIV0D LNWLXER = 1T

L

81)Ns3] 1B31IUSPY AjJBIU Jo SIN1BA PRIRNIISY (O 2BNVIAQ AJUIELISIUN SAIEIPUL i
AL IRUORDY UY 98430 £ EPU| win

A11)1GRIpEa) Ul UOEIoNPAS S210IIPUL  wle

*9N}EA 358N PAIEIIIUN GILOTHN0D YA IM BNIBA Pawssy Bupueduod Aq PRINSRIN 1103443

*318%M %9G JO pas)iduwod sIBW PaIvadl

IUOJINYIP Joj BUI}32LJ03 'ENRA MRS SU] JO %95 3] SNIRA PIITALI0D IYL  CSENJRA PIIIRII0I = nJI0dy
“y.pl 210u) dlodew siedouds wosy patdos sL MRy

SSINTIVA QILVAUINN FOVHIAY

AR307342

TANEA 3w PUR oa AJUD PRPISIA 2 |00es DPIL1EILY PUB pR1RILIUN JO§ SINGEA TV $1 381 punodwod 04 SU) WO PIIIIWO FIeM SPANOTO)
coa'ol | - 95 6 d 9g T 0919 oLt — 18301 'S3U01AX
- - 80> 80> ¥ ¥l 0> [T 02 L'E S1w390Y JAULA
3 005 0z £2 ! 08 [T 0249 021  uslIvosoIya L
00z - 971 61 ] ET] ) 96°8 91 T BRI I0 Y a1-L LT
00071 - £2 92 Tpaw d | g 06l 91-gy 98 suanyo)
3 o0l &L L2 Tpwy [ 62 1°¢ JIR 29 RYIR0IOTYIRI IS
- - 0% 09 ] 0 0> 80725 £6 (At sucuwived-z 1 AIaK-
- - 92 [F] TPy | o2 2l yl'€ 9°¢ Suoue¥3n-2
00l - 89 sl Tpur i 176 £l LT ie sUazusy 1AULT
S - 50> 50> ¥ FIRIE 270> £1°0 £ AR deI0 1 YI16-2° }
3 005 5 0> 50> ¥ 170> 170> ye'y (W] Suey10401Y31a-2'1
. - 20> 9o ¥ 8 GL™» 1979 ) SURIBOITIND}0- 1T
ool 00079 3 Iz ] 39°0 38°0 0£°2 by [CALYCNERTTE)
3 5o 2 0 2°0> i o 7o 9y°1 9'g SPI01YIRIID] L0
. - 1> (S Tpwey [ v £'F 0570 60 UPYJINELG WOe]
- 000 "002 oLl 03l n4aq | a0y 309 82" 12 P (NIN) susleang -2
3 005 6°€ vy " 99 84 Y9 a1 61 WRTUSE

2780 /oA 03933 | a/ed R 133443 778 /e /B0 asmo | /8 Wl A
T QIO LS g ¥ ] v G21YINIAN | g3LvERINN
@l a¥lL 3E AYd-SYy ¥ Wi TED AVG-ZY ¥ FOVEIAY VY :
ONINOTIDY SITAMWS 031YIRL OKIAOTI0 STVdHVS QRIYIYL

yT HOIIWINWHOd ‘8D0A “S1TI0STH 4TDI AL 3SVHd

Z J31avl




= 21s8M syaud D) + Jejen silded gf + Jusbeas sised 0§ IUSLINEP Joj BUL1ID2UJ02 TIN|RA MRJ.IYl SO K9G 8| INEA pAIT

S1|Nsad (83}Juep1 A)JBaU Jo SAN)BA PRIRWLISY JO 28NRING AJULEIIISUN £93ED|pul
A31)1GBYIBAY U} I8VRIIU] S2IRI IpUY
A111148YIE2) Ul UC|IINPAL SAIBDIPUI

ISW\GYL AT ISVHA\T00\90\BE

‘pJupuels J318M BUPIULIR 19ART JUBLLLRIL). U XeR = TOM

[
uly

nifn

*anjeA 21SEM P91ERJIUN QILITUHOD U3 |M enjea pRieady Buldeduod AQ paunseal  :123443

*21SEM Y9G JO PIstuduos ssew palesdty
24409 Y| *SaN)BA PAJIALIOD = ) JJODy,

*§-Al #1991 3Jodad sisdouds wo.uy paidoa s| yMey,

: wwﬁ..._qs. GILVIULINN FOVEIAY

*anjEA Jn PUS u>u AJUD PIPIAIA 53)dLES PIBIJ) PUB PaBAJIILN JOj S3N|EA 11V 41 3IS) Punodios JOAS 94) WOJS PIIIIWO ISIM spunodiuog

CAWIL 3UN) AVA-£9% ¥
ONIHMCTIDd S314WYS a3lv3ul

INTL 38n2 AvQ-2% ¥
IHIMOTI0d SINJHWYS a31VIaL

- - 1 0l 091 I 082 0s2 00%%9 sl - T Jousyd |
- - n 6°2> 82> n 37°0 EF) 5% 0 20 ) IR
- - 1 8l It : n yl 2l [THT) (74 SR Eden |
- . ] 021 021 1 08l o8l 00°0%1 052 1ousuhAy1aK-¥ :
- . ] T £t i 2 JF] 0 £ YOUSUd1ARIoR-2 |
- - 1 i 2’9 Tpey [£9 Z°c 919 1 suajeaydeu Ayian-2 :
- - 4 &'l N ¥ gl 8’1 80°¢ 5'§ auoJoydos] |
- - ) 9l T} B TS 13 09°2t1 [TF] 1ousydi Ayzaiita-v/2- __
009 - ] Vg PR 1 FAE] z e Ve SATUR0IeTEIT0-27] |
- - T Gi> 97> ] 6'S LY TR €0 ou._.ﬁiisu-c-_ul: ;
- - ¥ gl>- vl ] 39°0 w0 20°§ v°s jouaudo.oiyd-z | \
9 - - In 61> gL 1 §'e 52 vty 3 21e)8YIY( 1A IAIR-2)s1g =
- - 3 LI 8> - ] ETH T T3 &S 13a(1Aneoroya-2)s1d |
- - ! LY [ npue t | 3270 o7 170> £°0> 104001y jAzueg :

/61 | 1/6d 193333 7760 7761 13443 7760 2760 /B0 Tad03 | /B0 'Me] 20A ‘

1o TYVONYLS 8 ¥ 8 v a3Lv4IND | 03LVININN

4131 i J0VYIAY JOVHIAY

P1 HOLIVINKAOA ‘SDOAS ‘SIINSTE d12L AT FSVHA,

€ 7 L

AR307343




hhe L0EUY

ISH\BVYL AT ASVHA\TO00\

. *sAgp Zb J91JU 21SEM PIIvaJ) 0) PRIEdE0I SUCLINPIL
panoys SAEp ¢Y% Ja1)8 S938dt)dnp Yjog

<@ 4R340 AT} IUnD JRiER JUS|QUY FY) LRY3 Jamo| A}IURdl)juB)sS 3J3M SUCYIEIIUIIUCD 1)V toustyy

T10w1¥P 3)dies PeIRIUN U} UDLIRJIIURIUGD LByl Joybly seM J1] U0j3oalsp
YBnoyl1® SABD £oy Jo3)R 9)dues tayjle Ul pIIdVISP JON “IIW1) UOIIIRIAP AY1 Jeau IJM sAwp 2y Jaije s)diKg U] SUD)IBSIUINOD auFIYIuBLIY
“191EM BULAULID J0j SuUo119JIUB0U0D AJOBIAPE (11199Y Wiad Buo) 5,¥d3 uBil Jamo] A)Juedijiubis 2.9M BUOLIRIIUSIL0Y 1V aua e yyidey

“J)ERM

P23R2.3UN 03 PRJedu0d SUOLIINPIL PINOUS SARP [hy J91J8 $9IU110ND 4I0g CIUDWSSIETE AS{J SUL195EG 9YI U} JuRa|S{uBLsu] sB paEs|wsig

youaudjAyiap-y

TJUSISSISSE 451J ou}joseq a3 Ul 3ued)jlubisul sB passius)g

10uaud1AYISH- 2

"9331iS SYl 1V pRInNsL

J91BMPUND.IE U] tO1IRJIURTIU0D 9BRISAR Y] UBY)L JaMO| FJEM SUOIIRIIUIIOD 1Y “1(E() :o_uuu...mv Pyl JEIU 2IeM BUOLIBIIUINIDT |1V

ua1syaydeuyAyiap-z

100 2U1 KoY aJaM SUOLIRIIUAILG] 1Y

SUBIUIGI0IYING-27 L

T30R11%a 9)dUES PIIELIIUN U] UO)IRIIUIIUOD UBY) Joybiy sEM

JWE) Uoilaa3ap YBNoyYl e SAVR £Hy Jo3iu @1dues Joy3ja Ul PIISRISP 10K "IUMPSSaSSE AS1J AuL}eBRq syl U} Juedfilublsul se pIsSsiwsiQ

e ey ydiAIng-u-1p

"I10R43%8 2|0UBS PIJEIIIUN U UO)IRIIUIIU0D
usyl JaybiLy sem :E: Uoi3231ap yBnoylye a__:i Ehy JR1jR 2|0WES JIYILP Ul PAISIISP JON  CUIW QU1 HOaq 43K SUDLIBHIUR0D (1Y

e eyInd( 1Aneg1AYIa-2) 518

TYHHEY UDFITRIIP oYl Jesu adaM FUOIIBIILAIUCT |1V

10402y yAzuay

19K 943 MO2q @J9M SUD|IVJIUIDU0D |1V

*2156M Paluasiun 0] paleduod SU0LIINPAJ paMoys sARP Cwh Ja))R SalEdLjdNp L)og auarel
. . “31TEM PRIRAIIUN 0 patedwod SU0|INPI] PIMOYE SABP £4Y
J21J¥ $2183)1dND Y108  T19W SY) 031 JUIRAInba A)J4RaU UM 1insaS YInos oyl 1M SY) mMojeq FtoM sa|dues pajweJsy Jo} S1INESS ¢ JO § SUAII0I01YIRIID]

i "§109}}% pIX{u penoys

sAup cyy Ja))w sajdues  "BU0IONPIJ PIMOUS SABR g2y Jaljw sajdwmes Jualfessse A5)J u_z:uuﬁ 24l Uy Jued|jIuBiSUl S¥ PIsElusiQ

(AIW) suouwiusd.z-1AY3apn-¢

*JURWSEIEEE YBlJ WA} |IBEY 9y} U] JURITJUBIEY) Se PISS|WSL]  ‘I9WJIND 4701 UoiIRJIua0D Jsaylly
2yl uy Jueseud UOIITIIUIINDD WSS Y] IW JIALY 111A]ANYIS BYI U PaIdRIRQ TILEm)} HOIIRIOP DY) Jeau gejdues ¥ Jo € Ul payodlag

JUOLRWIY -2

“218EN PI10a.djun 03 paltdiod SUGL1INDA PRNCUR LARR (Wb JRIU S91801 |UND Y108  C1OH SYI MO SJeM BUO]IVJIUSDU0D |1V

auazuag 1AYl3

*Jondixe
2)cums pOIvaSIUN UL UOIIRIIUIIU0Z URY) JOYBIY SUA BARP §yb Jo3ju 1j@)] UOLIOISP UBNOWL LW 2210008 PIINRI) AUR U PRIJBILD 10H SUBIBOIOTYO 0L
“RLJRY LD 101 UBY) JRHD) XOO0Z PUN 10W WRY) JIHD) XL 1889) 19 SUD|JRJIUROI0D  CBAER §yy J8)jV sBwes) 1uB[1s Wi0300011)

"YIW1] U013003ap By} Juau sa)dmes peluedl v 3o | AJuo U| pe3seiag

WpJINE]0 Logse)

JUMISEIEEE AF1d U 9BW] Sy} BUIInD jueojiuBieu) s POETIWR[Q  R|JI9I(JD 4701 MOjE) pni[ulew JO ESapao ¢ 2J0M S1)NBEI |1Y

SINSTY J101 40 TIMYILA[MIIS

(A3W) suouwing-g2

|

JRIOLLISHOD

, ALTTIGVHOVATT dTol OL LO3dSTE HLIM
SIDALIT NIVIMIINN YO ‘Si0d443 QIXIH ‘SISYAUONI ONIMOHS SININLIISHOD DINWOMO

¥y J1a9¥L




"TABLE 5
TCLP LEAD RESULTS

. : : ) FORMULATION 14 (IWT-25 at 50%)

. CURE TIME | TCLP LEAD
SAMPLE NUMBER TESTING PHASE : ) (days) {mg/L}
§50BI-1 7T I (untreated) - 11
508I-2 -} I (untf@ated) o ] - 11
508I-3 "7 | I (untreated) - 11
508II-14 ~ I e - 14 2.0
S0BIII-143 III . . T L 14 <0.19
508III-14B III o - - 14 <0.19
508III-14C R T 5 5 S 14 <0.19
508IV-143 -1 IV B S ' 42 <0.019
508IV~14B v o 42 <0.01%
14FT-A ... | Freeze/Thaw . 150 <0.019

. 14FT-3A (Dup) Freeze/Thaw 150 - <0.019
14FT-B Freeze/Thaw ‘ 150 <0.019
14FT-B (Dup} . Freeze/Thaw 150 <0.019
14WD-A Wet/Dry ' . : 150 <0.019
14WD-A (Dup) Wet/Dry 150 <D.019

. 14WD=B . | Wwet/Dry 150 <0.019
14WD~B (Dup) wet/Dry 150 <0.019
14 (Control-a) Durability Extended Cure Control 150 <0.019
14 (Control-a) burability Extended Cure Control 150 .<0.019
{Dup)

.14 (Control-B) Durability Extended Cure Control 150 : 22
14 (Control-B) *| Durability Extended Cure Control. 150 42
{(Dup)-
14~-CT1-2 Durability Humid Control A 150 : ' 9.2
14-CT1-B (Dup) Durability Humid Control - 150 8.3
14A-282 - . .- - | Extended Cure : 282 <0.019
14B-282 " 7] Extended Cure . o - 282 <0.013
14c-282 .~ | Extended Cure . . 282 <0.019
14n-443 Extended Cure . - s 443 <0.031.
14B-443 - | Extended Cure : s 443 ) <0.0311|

Dup -'fRepresents analytxcal duplicates which were performed on material taken. from the same
sample jar as the original sample to confirm analytlcal methodologies.

TCLP limit (5 mg/L) failure rate for treated samples is 4 of 25 samples or 16% of all analyses
TCLP limit fallure ‘rate for treated samples is 2 of 18, or 11% for individual sample jars.
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TABLE 8

SUMMARY OF U.S. EPA ERRORS, OMISSIONS, AND
’, MISREPRESENTATIONS AND THEIR IMPACTS ‘

1SSUE

ERRORS, OMISSIONS, AND
HISREPR?SEHTATIDRS

WASTE CHARACTERIZATION

IMPACT

Lead content of Source Area 2
materials in RI/FS and RCO

Arbitrarily substituted a value of
zero for observed laboratory data

Underestimates true average lead
concentration

Lead content of Source Ares 2
materials as characterized in
EPA's Tesponae to PRP
subwrittals

Failed to consider data variability’

in estimating average concentration
of laad

Underestimates lead
concentration

VOC content of Source Area 2
materials in RI/FS and RCD

Average concentrations are
dramatically lower then reported in
Design Document

Misinformed public as to
patential for dioxin and furan
incinerator emissions

PRP's cbservation of wp to
356,000 pom lead {n filter cake

EPA arbitrarily deleted value ags an
“outiier® in calculating average
tead concentration

Underestimates lead
concentration, underestimates
lead emissions

STABILIZATION/SOLIDIFICATION

Lead content of the Source
Ares 2 materials reported in
RIJFS

Mischaracterization of average lead
content

Failure to recognize lead as
primary contaminant in
evaluating §/5 performance

fetroleum hydrocarbon content
of the waste

Reliance on arbitrary maximum for
S$/5 applicability of 10X TPH

Arbitrary screening out of §/S
technologies

Treatability testing in EPA‘s
predesign work

Fajlure to test more than one

_process option

Arbitrary screening out of 5/§
techrologies

Strength of the treated waste
in PrP's treatability study

Incorrectly interpreted results as
indicating reduced strength over
time and applied arbitrary standard

Faitlure to accurately assess
long-term effectiveness and
parmanence

TCLP concantrations of organic
constituents in PRP's
treatability study

Misrepresented significance of the
data and impact on risk

Failure to accurately assess
protection of human health and
enviromment

Corrective Action Management
unit rule as an ARAR

Misrepresented that treated samples
would fail RCRA limits for TCLP and
not satisfy the ARAR

Failure to accurately assess
compliance with ARARs

Floodplain menagement
directives as an ARAR

Misrepresented that the treated
waste would be placed inside the
floodolain

Failure to accturately assess
compliance with ARARs

Total waste analysis results
for VOCs and PANs

Misrepresented significance of the
data and impact on risk

Failure to accurately assess
long-term effectivensss and
permanence

TCLP concentrations of calcium
and magnasium

Misrepresented significance of the
data and impact on durability

Failure to accurately assess
long-term effectiveness and
permanence

Arrowhead Refinery Site

Misrepresented that Barr
recommended 5/5 remedy for the
source material

Errant conclusion regarding ‘
applicability of §/5 for similar !
waste

Sand Springs Site snd other
similar zites

Misrepresented TPH content of Sand
Springs waste and appropriateness
of corparing this and other sites
with the Douglassville Site

Wrong conciusion regarding
success of 5/5 technology at
other sites
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SUMMARY OF EPA ERRORS,
MISREPRESENTATIONS AND THEIR IMPACTS

TABLE B (Continued)

OMISSIONS, AND

ERRORS, OMISSIONS, AND
MISREPRESENTATIONS

IMPACT

INCINERATION REMEDY TREATABILITY STUDY AND DESIGN

Scale of treatability study’

Bench scale

Inconsistent with guidance; not
sufficient as a basis for
remedial design

Calculation of lead remaining
in ash

Value for Run No. C/1400/45 in
Table 4-10 is in error. Reported
value is 91.4X. Correct 'value is
69.2%

Underestimates lead emissions

Calculation of lLead remaining
in ash

Value for Run No. A/1600/45 in
Table 4-10 is in error. Reportad
value is 16.7%. Correct value is
20.6%

Overestimates lead emissions

in ash

Catculation of lead remaining

Identification of Run No. C/1200/30

. QC in Tabie 4-10 was arbitrarily

chinged from C/1600/30-1 because
data resembled that for a low
temperature burn, not a 1600° burn

Falsely improves data quality
analysis; under estimates iead
emissions

Sample preparation

Thoroughly homogenized the sample
and removed particles greater than

1/2 inch in diameter

Biased the results;
underestimates the residence
time and temperature
reguirements

Interpretation of Thermal
Treatability Study Results

failed to conduct a statistical
analysis of the data, thereby
erronecusiy neglected the wide
sample to sample variability in
partitioning

Underestimates lead emissions

Partiticning

Assumed 40% of the lead in the
waste would volatilize

Contrary to EPA guidance;
underestimates lead emissions

cantrals

Efficiency of air pollution

Assumed 95% -

Contrary to EPA guidance;
underestimates lead smissions

Stack Height

Assumed 20 m {65.6 ft)

Contrary to EPA guidance;
underestimates air concentration
at MEI

Importance of Building
Downwash

omitted EPA expert's opinion that
downwash would be important and
reported on the scenarie that
neglected downwash

Contrary to EPA's expert's
analysis; uncderestimates air
concentration at MEI

Organic Destruction Efficiency

Incorrectly assumed $9.9999% DRE
for all PCBs and hydrocarbons, even
though design documents allow
99.99% when PCBs are less than 50
ppm : :

Underestimates emissions of
hydrocarbons and PIC

Allowable ambient
concentration for lead

Onitted the BIF RAC for lead of
0.0%9 pg/m’; mrronecusly presumed
that compliance with NAASS for lead
would be adequate

Misrepresents ability to meet
requi rements
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TABLE 8 (Continued)

SUMMRRY OF EPA ERRORS, OMISSIONS, AND
MISREPRESENTATIONS AND THEIR IMPACTS

Heed for pilot scale testing

ERRCRS, OMISSIONS, AND
MISREPRESENTATIONS

Assume trial burn will be adequate

IMPACT

Omits EPA expert opinions that a
pilot test is advised

Total lead emisszions would be
in the ramge of 1,500 to
12,000 pounds or higher

EPA digagrees, but does not offer
an alternate estimate or range.

Using values EPA cited in its
documents, 6,840 pounds of lead
would be emitted, (Based on 171
tons of lead in the waste, 40%
partitiening, and $5% centrol
efficiency.)

INCINERATION REMEDY RISK ASSESSMENT

Single exposure pathway

Air iphalation pathway is not the
most significant pathway of concern

Slgnifu:mtly underestimates
risk

PICt not Tdentified

Potential PICs (Dioxins/furans,
PAHs) were not included in the risk
assegsment

" risk

Stgnffrcantly underestimates

tarcinogenic and chronic
toxicity data

Toxic effects such as gerotoxic,
developmental and immunosuppressive
effects were not evaluated

Significantly underestimates
risk

Use of Arithmetic mean of
containants

Upper confidence [imit of the data
set as well as maximum soil
concentration should have been used

Significantly underestimates
risk

Upset conditions, fugitive
emissions and accidents

Upset conditions, non-steady state
corditions, fugitive emissions,
sudden releases due to accidents
were not evaluated

Significantly underestimates
risk

Environmental impact

The risk assessment did not
evaluate incinerator emission
impact on the enviromment

Significantly underestimates
risk

Maximum Exposed Individual
(HED)

Sensitive population subgroups
(i.e., day car centers, schools,
nursing homes, infants, etc.) were
not evaluated .

Significantly underest!mates
risk

NAAQS for lead

Modeled lead in air concentrations
were compared to ambient air
quality standards rather than
evaluated through use of the [EUBK
mode

Underestimates rigsk

TOHC represented by benzene

More detailed analysis of TOHC
sheuld identify other TOHCs
expected toc be emitted

May under/over estimate risk
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4713 Hibiscus Ave

Dr Dougias M Hawkins Edina
Consulting Statistician MN  55435-4001
Voice (612) 625-8159

926-8117

’ Fax 624-2719

May 18, 1994
Mr John Borovsky S

Barr Engineering

8300 Norman Center Drive
Minneapolis

MN 55437-1026

Dear Mr Borovsky:

Donglassville waste treatment data

I have looked 2t two aspects of the data on the issue of treatment of the Douglassville waste — (i) the
question of the in situ lead concentration of the filter cake; and (ii) the interptetation of the results

of the tests carried out by the Corps of Engineers on possible incineration of the waste, particularl
as regards the amount of lead that would not be entrapped in the ash but would be volatilized"
possibly released inio the atmosphere.

L,_The in situlead concentration.

In this part of my analysis, I aimed to determine the likely range of values of the true mean lead
concentration of the filter cake in the waste pile. This objective goes beyond the question of the best
estimate of the mean by asking the further question of how much uncertainty there is in the
estimate of the mean, and how high or how low the overall mean lead concentration of the filter cake
could be, consistent with the assay data.

There were several distinct sources of data on the lead concentration of the filter cake. The RI /ES

and TAMS exercises by the EPA provided the assays on a number of samples, and further sampling
by Barr Engineering provided a further collection of samples and resultant assays.
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I have taken the assays as you sup‘plied'them, to meand have not verified them back to the original
source documents. These assays are appended as Table 1.

- Two different variants of the data seem to have been analyzed in the discussion so far. I carried out
re~analyses of both. The data sets are referred to later as:— - : :
EPA_26: This is the set of 26 assays (21 from EPA and 5 from Barr Engineering) discussed in

the memo of March 9 by Mr Victor J Janosik.
EPA_24: Thisis the ,_s__aimg_data. set after removal of two values.

Istarted the a.nalyszs with the ‘EPA—?S’ data set. Using this data set to most effectively estimate

the mean lead concentration of the whole pile reqmres that we first determine what the statistical ,
distribution of the lead assays is. Genera.l experience with low—-concentration analytes is that they

follow a log-normal dist)ribntion - in other words, that the logarithms of their assays follow a
normal distribution. To check this, I'found the logarithms of the 26 original assays and made a

normal probability plot of them. This is attached as Figure 1. The Wilk—Shapiro test is an

accepted test of normality The- data set shows a Wilk—Shapiro test statistic of 0.960. The tables of

that the sample of logutransformed lead a_ssa.ys is non—normal. TIus mdlca.tes that the full set of 26

assays is consistent with a log-normal distribution. '

. Are there any outliers in the data? This leads to the fext _question of whether the data set contains -
any outliers. Outhers are defined (see for example Hawkins 1980) as values so far from the
remainder of the data tha.t they can not plausibly be considered part of the same popula.tlon as the
rest of the data. A graphical indication of an outlier might be a point projecting far to the right or
left of the normal probability plot but & better formal test is the ‘externally studentized residual’
 statistic. As discussed in Chapter 3 of Hawkins (1980), this is the optimal test statistic for a single

outlier, and its sequential application provides likelihood ratio tests for multiple outliers. '

Ttested the largest and smallest values using the externally studentized residual statistic. ' The
value of 36,000 has a P value of about 20% when tested as an outlier. The other observation deleted
from the EP'A__2.4 data,'sét has an even larger outlier P vaiué. .Sta,,nda{rd statistical practice uses
hypothesis tests at significance levels 5% or lower, so there appears to be no sound statistical basis
for regarding either of these'Qbsé'r@fidnS'Es an outlier, and therefore no statistically well-founded
grounds for deleting either of them from the data as outliers. '
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tting 2 confidence interval for the trye mean. Land (1971) set out the methodology for finding a
confidence interval for the mean of log-normally distributed data. This same technolog
recommended in the EPA document ‘Supplemental Guidance to RAGS: Calculating
Concentraiion Term’. This technology uses the mean and standard deviation of the
logarithmically-transformed assay data to provide the range of plausible values for the overall mean
concentration of the analyte. I used this technology to calculate both an upper and a lower limit on
the mean lead concentration of the filter cake. Both confidence limits are one—sided 95% limits
(consistent with the EPA guidance document). If we were to use both together they would provide
a two—sided 90% confidence interval.

The resulting confidence limits for the mean concentration based om each of the data sets is as
follows. The table shows for each data collection the sample size, the assays’ log—scale arithmetic
mean, their log-scale standard deviation, the lower 95% confidence limit, and the upper 95%
confidence limit.

Upper 857% confidence limit and .
lower 95% confidence limit, Douglassville in situ Pb

: TESTD SIZE ° LOGAVE L0GSD LOVER UPPER :
LIMIT LIMIT . . ...\
EPA 26 26 7.9685 1.0192 3382 8091 ..
EPA 24 24 7.9332 0.8537 2961 6076

Note in particular that the full data set and the data set with the two observations removed provide -
upper 95% confidence limits of 8,091 ppm and 6,076 ppm respectively.

The EPA guidance document referenced above warns against using point estimates of the
concenirations of hazardous substances as these make no allowance for the statistical uncertainties
inherent in inferences from a modest number of samples to the population they attempt to
characterize. Instead it states that EPA’s mandate to protect human health and the environment
motivates using upper 95% confidence limits as the working values of the mean levels of hazardous
substances. Upper confidence limits provide conservative estimates of the levels of the hazardous
substances and are therefore a more prudent basis for the assessment of risk than are point
estimates of the mean.
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© I this reasoning by EPA is accepted, then the mean level of lead in the filter cake should not be
taken as the point estimates used in previous discussion, but these upper confidence limits. In view
of the good fit of the whole EPA _26 data set to the lognormal dJstnbunon Itherefore ‘believe the
appropriate conservative estimate of lead concentratwn to be 8,091 ppm.

2. The statistical analysis bf the waste treatability study. == .

‘A study by the US Army Corps of Engineers investigated the conseciﬁences of incinerating the
waste. The experiment focused on three different incineration temperatures, 1200°, 1400° and
1600°, and three incineration times, 15 mins, 30 mins and 45 mins. Composites of the waste were
prepared from three different areas of ‘the pile, called area A, ares B and area C. Three additional
TUnS were performed at 500°. but these did not cover the full ra.nge of experimental conditions, so [
removed these 500° samples from the data I a.nalyzed having first verified that their removal does
not materially change the conclusions. The remaining data constitute a 3x3x3 factorial layout.

Each experimental ,n’m_consist,e,d,_gi_jnc;igeratjng a weighed portion of the waste. Relevant to our
purposes, the ash was Weighed and assayed for lead. The weight and a.ssaj gave a figure for the lead
remaining in the ash. A separate assay of some untreated waste samples from the A, B and C areas
provided estimates of the mean lead concentration in the filter cake in each of these areas. This
mean and the starting weight of each specimen therefore gave an estimate of the lead in each
specimen prior to incineration. From these two figures of the lead content before 1ncmera,t1on and
the lead content of theash, a ‘percentage lead remaining’ was calculated. '

I have a number of reservations about this ‘percentage lead remaining’ figure. Gy (1982) provides
an overview of the.careful methodology needed when subsampling solid materials to ensure that the
final experimental portions provide an unbiased picture of the original material. It is not clear to
me from scanning the report that these methodologlcal precepts were followed in arriving at the
experimental portions incinerated. Iam not clear on the reasons for the quite different starting
weights of material used in the different runs, and note some statistical evidence that the results .
may be affected by the starting weight of material used; ‘Fﬁ:thermore, the A, B and C averages
used to establish the baseline for the percentage remaining were based on small sample numbers and
50 contain appreciable statistical uncertainty — I will comment on this further later on. The
conclusions reached on the retention of lead from the expenmenta.l data therefore need to be viewed
+ with some mrcumspectmn
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Taking the retention data at face value for the moment, the overall experimental design gives a

standard 3x3x3 factorial design. I performed the usual statistical analysis of this (see for exam’

Montgomery 1994). The statistical package STATISTIX v4.0 (Analytical Software) gave
following output:— (RUND refers to the three A B C areas; TEMP to incineration temperature, and
TIME to incineration time. PBREM is the estimated percentage of the injtial lead that remains in
the ash after incineration. '

ANALYSIS OF VARIANCE TABLE FOR PBREM

SGURCE DF Ss HS F P

RUND (A 2 10246.1 5123.07 142.34 0.0000

TEMP (B 2 10300.1 5150.04 143.09 0.0000..

TINE (C 2 1.64667 0.82333 . 0.02 0.9774

A*B 4 3124.60 781.149 21.70 0.0002 T
A¥C 4 373.338 93.3344 2.58 0.1171 -
B*C 4 238.253 59.5633 1.65 0.2521

A¥B*C 8 287.942 35.9928 )

TOTAL 26 24572.0

GRAND AVERAGE 1 64152.6

The incineration time seems to have no impact on the lead retention. This appears to indicate that
that even the shortest incineration f{ime is long enough to liberate all lead that is going to
liberated at each of the temperatures. Removing all the terms involving time from this analysi
gives the following more compact analysis of variance table:—

ANALYSIS OF VARIANCE TABLE FGR PBREM

SOURCE DF 8§ XS F P

RUND (4 o 10246.1  5123.07  102.33 0.0000 R
TENP (B 2 10300.1  5150.04  102.87 0.0000

A*B 4 3124.60  781.149  15.60 0.0000 -

TIHE (C)

A*B*C 18 901.180  50.0656

TOTAL 26 24572.0 ) B

GRAND AVERAGE 1 .64152.6 -

This confirms two features noted in the Corps report — that there are overall differences in lead
recovery between the three areas, and that there are overall differences in lead recovery between the
three temperatures. However it also shows another disturbing feature not mentioned in the report —
a highly significant interaction between RUND and TEMP. The presence of this interaction means

that the material from the three subareas reacts to different temperatures differently. This is sh' '

L]
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numerically in the following table of the lead remaining percentages broken down by RUND and
TEMP. The tiple shows the average and standard deviation of the data, and also the 95%

confidence interval for the individual RUND/TEMP combinations.

TEMP RUND K0 MEAN  S.D. ICL . UCL

12 a 3 62.50 7 8.14  U42.28 ©  82.72
12 b 3 40.53  1.70 __ 36.30 44.78
12 . ¢c. .. 3 110.43 8.41  89.55  131.31
TEMP = 12 9 - 71.156 31.516 . :
14 a 3 . 38.30  2.43  32.27 44.33
14 b 3 30.33  0.81 . 28.33 32.34
14 ¢ .3 85.93 11.34  57.79  114.08
TEMP 14 9. 51.522 26.678
16 . a 3. . 17.83 T 1.55 . 13.98 21.68
16 b 3 2170 . 12.84  —10.18 . 53.58
16 c¢.. .. ...3. 31,13  2.87  24.00 . 38.27
TEMP = 16 . .. 9 23.556  8.888.
OVERALL © 27 48.744  30.742

The average lead remaining figures range from a low of 18% to a high of 110% (a violation of the
physical laws of conservation of mass that serves as a reminder of the statistical variability present’
in the da.ta).

It is generally accepted tha.t the main effects in an analysis of variance that has a large interaction
are of limited value, and that one néeds to look at the individual treatment combinations. Ilooked
in more detail at the proposal to incinerate the filter cake at 1200°. Isplit out the data on lead
retention at 1200° and did a one—way analysis of variance by RUND. This gave'the following:~ -~ -

ONE-WAY AOV FOR PBREM BY RUND

- SOURCE DF S5 KS F P

BETVEEN 2  7666.15 ~ 3833.07 82.16 0.0000.
VITHIN 6 - 279.913  46.6522 o
TOTAL 8 7946.06. ..

- COMPONENT COF VARIANCE FOR BETTJEEN GROUPS . 1262.14

EFFECTIVE CELL SIZE 3.0

The lead rema.ining in ash differs very strongly by subarea within the pile. It is a reported (but
physically impossible) 110% for the subarea C material, and a more modest 62% and 41% in
subareas A and B respectively. While the overall average retention is 71%, this overall average
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figure hides a large variability between the subareas. This créates the worrying potential for a
scenario that if the pile were incinerated, while some parts would have high and safe lead ret%
in the ash, others would have low lead retention possibly leading to the emission of large amouns

lead into the atmosphere.

This spatial variabilily can be assessed using the ‘random effects’ statistical model. Under this, the
variability of the lead retention breaks down into two components:— - ' :
The ‘error’ component, measuring the random variability inherent in the
measurement; and
The ‘subarea’ component, measuring the variability in the mean retention from one
subarea to another.
These variance components are estimated as

Error: 47 : .

Between subareas: 1262. :
Under a normal distribution, this latter figure would imply that as you went from one portion of the
pile to another, the average lead retention would undergo swings with a standard deviation of 35%.
I would question the wisdom of planning on a single average figure for the lead retention without
any allowance for variability in the retention.

I mentioned the problem of using a common denominator for all the data on lead retention frd! :

each subarea. This additional source of variability has been ignored in my calcul:ltion, but would
have some implications. One is that tahné it into account would somewhat reduce the ‘between
subarea’ variance. A compensating effect though is that had the starting amount of lead been
computed directly by assays of split samples from each run, the random variability would have
approximately doubled. The common denominator does not have any bearing on the interaction
between RUND and TEMP - this could not be caused by the denominators used, and so appears to
be an inherent property of the pile. ’

As it is outside my area of expertise, I will not comment on the issue of how well results from a
desk~top-sized pilot plant would scale up to a full-scale plant, but believe this is an area that
should be looked at closely by someone who is an expert in this area.

In summary, I believe that prudent, conservative methods applied to the data on the lead in sifu
and the lead retention in the ash following incineration should consider the real possibilities that the
actual lead content is a lot higher than the point estimate currently being used; and that the lead
retention in incineration is likely to be far below the current design figure in large subareas of
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filter cake pile. Putting these individually unpleasant possibilities together raises the question of
what guarantees there are against large emissions of lead into the atmosphere if the pile were to be

incinerated. .. . . ... T T
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Sincerely yours

Douglas M Hawkins
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Table 1.

Assay data on lead in filter cake with source indicated.

CASE TEST LEAD LNLEAD .
®
1 bjgo2 4900 8.49699 . , e . _ o
2 bj92 : 36000 10.49127
3 big2 : 2600 7.86327
4 biocc 5500 8.61250
5 bioc 3500 8.16052
6 rifs 944 6.85013
7 rifs 2160 7.67786
g rifs 14600 $.58878
g tank 832 6.72383
10 tank 891 €.79234
11 tank 1570 7.35883
12 tams : 2690 7.89730
13 tams 3090 8.03593
14 tams 894 6.79571
15 tams 7950 8.98595
16 tams 2790 7.93380
17 tams 17100 9.74683
13 tams 1750 7.46737
19 tams 1660 7.41457
20 tams 2810 7.94094
21 tans 540 6.29157
22 tams S560 9.16534
23 tams 1360 7.21524 .
24 tams 4450 8.40066 :
25 tams 2920 7.97934
26 tams 1470 7.29302 .
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BARR ENGINEERING CO.

MEMORANDUM e

TO: .-~ Douglassville Project File
FROM: . Wayne Mattsfield {WRM)

SUBJECT: Results for Alternate Preparatlon/Dlgestlon Procedures for Analysis
of Filter. Cake Waste for Lead

DATE: . - April 28, 1994 ..

During warious stud;es of untreated waste £rom Source Area 2 of the
lDouglaSSVLlle Dlsposal Slte ‘total lead concentratlons have been reported
ranging from less than 500 mg/kg to 36 000 mg/kg (3 6 percent). Total lead
and TCLP lead concentxat;ons repérted for waste samples that were treated by
thermal and- blologlcal treatment . technologles lncreased over concentrations
reported for untreated samples collected from the same bulk samples used in
the treatment processes.

Several factors may have contributed to increases in répofted total lead
and TCLP léad condentrations after treatment when typlcal CLP or 5W-846
digestion/extraction procedures were used for the analyses. These tactors

include, but are probably not limited to, the following:

1.. The waste contains up to 35-peicent to 50 percent oill and grease.
This may intgrféféfwith'ihe'effedtivéneéé'of routine extraction
'procedurés that use nitric acid for total waste digestion and
i : acetic acid for'féLP leaching. Thermal and biclogical treatment
;may reduce the coﬁcéntraﬁion and character of, these interfering

hydrocarbons by volatilization and oxidation.

2, Clay is a major constituent of the waste. Thermal and biological
treatments may change the charge on the surface of the clay
particles or'change theAstrncture of the partieles, allowing for

more efficientlrecovery of lead during digestion/leaching.

3B\06\0O01N\DGLEAD . LTR\MST
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3. The waste contains a high concentration of.sulfates because the oil
reprocessing procedure used sulfuric acid. Insoluble lead sulfates
may have formed which are not readily recovered during sample

preparation, digestion/leaching, and analysis.

A strategy was developed by Barr and Kiber Environmental Services to
assess the potential for under-gquantitation of total lead in untreated waste
samples. A well homogenized waste sample was prepared by compositing four
discrete samples that were collected from Source Area 2 for the
immobilization and biological treatment studies, The approach was to compare
the recovery of lead from this bulk sample using two typical EPA sample
preparation procedures and two alternative sample preparation procedures.

The typical EPA sample preparation procedures were: (A) EPA 3050, nitrie acid
and hydrogen peroxide digestion with dilute nitric acid reflux; and (B) EPA
3051, nitric acid nmicrowave assisted digestion in a Teflon PFA vessel. The

alternative sample preparation procedures were: (C) modified oven drying at

260°C followed by EPA 3050 digestion; and (D) solwvent extraction and
separation of organic and inorganic phases of the waste followed by EPA 3050

digestion of both phases.

Triplicate analyses were performed using inductively coupled plasama
atomic spectroscopy (EPA 6010) for the products of all preparation and
digestion methods. The Digestion Study Final Report prepared by Kiber
Environmental is attached to this memorandum. Table 1 summarizes the results

for the analyses.

The mean total lead concentrations resulting from the analysis of
sanples prepared using the four different methods were in the range of 13,000
to 26,000 mg/kg (1.3 percent to 2.6 percent), The reproducibility of results
for each of the four methods was good. Method A is equivalent to the method
that was used for the immobilization and bioclegical treatment studies, and is

the most cormon method used for the preparation and analysis of waste

38\06\00I\DGLEAD . LTR\MST
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samples. The mean concentration for samples prepared using Method A
(26,000“mg/kgi*whé'highér,Ehﬁn'the-ﬁéaﬁ'concentrapiohrféi untreated waste
samples used in the immobilizﬁtion and biological treatment studies

{14,500 mg/kg}. It was also higher than the mean concentrations for samples
prepared using the othet three methods. Keither of the two alternative }
preparation procedures (oven drying'and\solvent extraction) yielded total
lead cohcentratiéns that were greater than those obtained using either

standard EPA method.

It appears from the results that alternative sample preparation/
digestion procedures:db ﬁoﬁ;significantly iﬁﬁieaéebthe concentration of total
lead recovered from Soﬁrce.A;ea_Z waste samples when lead concentrations are
in the percent by weight ranée. -The'potential for. the factors described
above to interfere with the recovery of lead from samples with lower lead
concentrations fless than 10,000 mg/Kg or 1 perceht by weight) could not be

determined during this study. o

" The compositeé samples prepared for this'study and the immobilization and
biotreatment treatability studies dohtained higher iead concentrations than
samples analyzed in previous investigations. The mean concentrations for
samples prepared usiﬁé all standard EPA and alternative procedures were

-

considerably greater than the mean concentrations reported for the Remedial

Investigation and thermal treatability study completed for U.S. EPA. The

results of this study demonstrate thét'previously reported results in the
percent concentration range for lead are reproducible and should not be
considered "outliers". also, while this was favorable from the standpoint of
having reasonable "worst case" éampies for performing the treatability
studies, it restricts our ability to assess lead concentration depenﬁent

analytical issues,
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TABLE 1
TEST RESULTS (PREPARATION/DIGESTION STUDY)

EPA TOTAL LEAD CONCENTRATION
mg/kg of Dry Weight
DIGESTION (Bg/ X9 b4 gat)
_ METHOD I
{A) Untreated Homogenized 3050 30000 22000 26000 26000
Waste - Reflux
Digastion
(B} VUntreated Homogenized 3051 . 18000 12000 19000 16600
Waste - Microwave
Digestion
{C) Modified Oven Drying None 19300 * | 20800 * | 18100 * | 19400
at 260°C -~ Reflux
Digegtion
(D) Seolvent Extraction - 3580/3050
Reflux Digestion
Solid Phase 690 * 697 b 767 * 718
Evaporated Sclvent 13000 11000 13000 12300
Phase
Sum of Phases 13690 11697 13767 13018
* Corrected for volatile loss (61.36 percent) after oven drying.
* Corrected for moisture {30.3 percent).
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BARR ENGINEERIN% co.

MEMORANDUM . .
T0: . -Douglassville Record - Barr File No. 38/06-001 RAM 16
FROM: Eric Edwalds, Air Quality Specialist

SUBJECT: Incinerator Screening Impact Assessment

DATE: June 20, 1994

John Borovsky asked me to review the screening air dispersion modeling
conducted for .the Dougiassville’ Superfund Site because of my experience with
dispersioh ‘miodeling "and famlllarlty with the EPA‘s Air Pathway Analysis
procedures. I have been involved with air modeling for the past B years starting
with my Masters Degree thesis in atmospheric sciences and continuing with several

_projects reguiring. the use of standard EPA dispersion models for regulatory

compliance demonstrations.
This memorandum dlscusses the screenlng air dispersion modeling that was
conducted for the Douglassvxlle Superfund Site. The dispersion modeling results
are contained in Appendix A of the January 31, 1994 memorandum from Nancy Rios
to Victor Janosik. Appendix A contains two reports (authors P. Flores and V.
Edem) describing the modeling. The following discussion focuses on the estimated
lead comncentrations; specifics pertaining to the other compounds are not ..
addressed. : : - : ' ’

1.0 INTRODUCTION

According to the Flores reportigg 1), the Air/Superfund program was asked
to perform a preliminary assessment ¢f the maximum pOSSlble off-sxte ambient air .

concentrations from the proposed LnCLneratar. The USEPA guidance document

"Screening Procedures for Est;mat;ng ‘the air Impacts of Incineration at Superfund
Sites” EPA-450/1-92- 003 ( Incxnerat;on Guldance , EPA 1992a) was closely followed
in their assessment. . -

It is important to note that the purpose of the modeling was to determine
the maximum possible ambient air concentrations. This determination requires
that conservative assumptions be made at all stages of the screening assessment.
When non-conservative asgumptions are made, they should be justified or otherwise
documented. As will be pointed out in the following discussion, several non-
conservative assumptions were made but not supported.

This discussion is presented in three parts: 1) assessment of the modeling
conducted relative to the Incineration Guidance; 2) other EPA recommended

modeling procedures; and 3) results obtained from attempting to replicate the
results presented in Tables 2 - 5 of the Edem report. ~
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2.0 MODELING ASSESSMENT

The purpose of conducting the preliminary assessment is to show that
remedial alternative gsatisfies the twe threshold eriteria for remedy selection:
1) compliance with ARARs; and 2) the remedy selected is protective of human
health and the environment (Incineration Guidance p.l1). As will be shown, this
preliminary assessment did not demonstrate compliance with ARARs. The question
of whether the remedy selected is protective of human health and the environment
is acddressed in 2 separate memorandum {(Debye, May 1994).

Accerding to the Incineration Guidance (p.l), this assessment should have
been conducted before the ROD was signed. An in-depth evaluaticon iz necessary
during the Remedial Design (RD) and testing phases; considering that this project
is in the RD and testing phase, the value of conducting a preliminary assessment
{as opposed to an in-depth assessment) at this time is gquestionable.

2.1 Modeling Procedure

In ganeral, EPA’'s preliminary assessment followed the procedures recommended
in the ZIncineration Guidance. Deviations from the Incineration Guidance are
addressed below. EPA'g assessment focused on demonstrating that incineration
will not cause a violation of the NAAQS for lead.

The stack parameters used in the modeling are listed in item 5 of the Flores
report. All of these parameters except stack height are equal to the default
parameters listed in Table 3 of the Incineration Guidance. The default value of
stack height is 8 meters whereas a stack height of 20 .meters was used in the
analysis. The Incineration Guidance (p.13) states that the default values in
Tabie 3 should be used when actual parameters are not available. Stack height
is a critical input parameter in the dispersion modeling analysis and
justification for use of a 20-meter stack height should have been provided.
Although 20-meter stack heights are not uncommon, the purpeose of conducting the
modeling was to determine the maximum possible ambient air concentrations, and
in this case has resulted in EPA making a non-congservative assumption in
completing the screening analysis. '

The lesd concentration in the waste and lead partitioning to the flue gas
of 40% were obtained from the Final Design Analysis (100%) prepared by TAMS
Consultants. The assesament acknowledged that the 40% partitioning to the flue
gas was not a conservative assumption. The defigiencies and inaccuracies in the
40% partitioning value have been described in another memorandum {Hawkins, May
19%4),

The screening model results section (Sectlen 5.0 of the Edem report) was
very brief and provided very little explanation of the procedures used to obtain
the results. The use of the conversion factor of 0.08B to convert from hourly to
annual average concentrations was inappropriately used as will be discussed in
Section 2.3. A conversion factor of at least 0.10 should have been used. The
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assessment correctly stated, that there is no convers;on factor for converting
from an hourly to a gquarterly average concentration, Although the difference
between quarterly and annual averages may be small, an attempt to adjust for this
difference shouid have been made because the purpose of conducting the modeling
was to determine the maximum possible ambient air conecentrations, and in this
case has resulted in EPA maklng a non«conservatlve assumptlon in completing the
screening analysis.

Tables 2 - 5 of the assessment provide the results of the modeling. Four
scenarios were, conSLdered feed rates of 3 and 4 tons per hour with and without.
bulldlng downwash. DBecause bulldlng downwash was shown to be important, there
is no basis for presenting results which do not consider downwash except for
comparative purposes. In Sections 7.2.5 and 8.2.5 of the Guideline on Air
Quality Models (Revised) (EPA 1986; Appendix W of 40 CFR Part 51) it is specified’
that the bujilding wake. algorithms in the ISC2 model should be used when building
downwash is an issue. EPA's use of the no building downwash concentration is
non-conservative and inappropriate for completing the screening analysis.

In Section 1.2 of the Incineration Guidance, the overall approcach of a
screening assessment is presented. - The last two steps of the approach,
comparison of ambient air concentrations to ARARs and modeling summary (including
a discussion of‘assuﬁptions,‘recommendations and.cohclus;ons}, were not included
"in the.modeling assessment. The omlsslon of. these two steps had significant
ramifications in the interpretation of the results. First, the Rios memorandum
assumed that the modeled concentration of 0. 949 ug/m' (Table 4) was an achievable
operating scenaric that complied with the lead NAAQS. The inappropriateness of
using 0.949 ug/m’ to compare with ARARS is discussed below, however, if a
modeling summary had been presented it is possible that the 0.949% ug/m’ value
would -have been sufficiently qualified such that the Rios memorandum would have
used a more appropriate ambient air lead concentration. Second, a discussion of
assumptions is impdrtant because if a certain set of assumptions needs to be made
in order to model compliance, these assumptions then become operation and design
requirements. . In this case, control efficiencies would have to be met, a 20-
meter stack height would be required, and the building that was proposed for
soils handling could not be built.

2.2 Comparison with ARARS
2.2.1 . . Appropriate ARARs

The assumed ARAR for the modeling assessment was the lead NAAQS of 1.5
ug/m’. In Sections 4.2.1.2 (Table 4.2-4) and 6.4.2 of the TAMS report it was
explicitly stated that one of the performance requirements for the incinerator
was that metal emissicons meet the Boiler and Industrial Furnace (BIF) regulations
(40 CFR 266 Subpart H). 1In short, the Douglassville site needs to demonstrate
compliance with the Tier III Reference Air Concentration (RAC) for lead listed
in Appendix IV of the BIF regulation {40 CFR 266.106). The RAC for lead is 0.09
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ug/m’ (annual average concentration). It is not clear why this ARAR was not
considered in the preliminary modeling assessment,

The EPA has proposed to change the lead NAAQS to 0.9 ug/m' for an annual
average concentration (see Federal Register Vol.36, Ne. 35, pp.7171 - 7174). The
change was proposed in 1991, therefore, this proposed change should have been
considered in the comparison to ARARs, ’

2.2.2 Deficiencies in the Modeled value

Several points regarding the modeling are presented below, These points are
simply instances where the modeling conducted contradicted EPA modeling guidance.
Considering that EPA conducted the modeling, it is significant that these
discrepancies exist.

{1} In regulatory modeling situations, modeling results are either compared
with increments or standards. The BIF regulations (RACS) are increments, i.e.,
the modeled concentrations cannot contribute more than the increment to ambient
air concentrations, The lead WARQS is a standard for total air quality.
Therefore, it is the modeled concentration plus the background air concentration
that iz to be compared with the MAAQS (Section 8.2.1.]1 EPA 1986; Appendix W of
40 CFR Part 51). The modeling assessment did not consider background ambient air
lead concentrations in the comparison to the lead NAAQS.

{1i) The incinerator design includes a soils handling building which was
included in the building downwash modeling scenariocs. As stated above, by using
the no-downwash scenario in the comparison to ARARs, a design change to the
incinerator system would be required as part of the air gquality compliance
demonstration. Nowhere was this design change either justified, substantiated,
or implied, -

{1ii) As discussed above, the use of the factor 0.08 to convert from a 1-
hour concentration to an annual concentration is inappropriate for several
reasons. The conversion factor €or l-hour to annual is given as 0.08 +/-~ 0.02
{EPA 1992b, p.4-16; EPA 1992¢, p.D-1)}. The higher values of the conversion
factor should be uged when terrain and downwash effects are present (EPA 1992b,
p.4=-17; EPA 1992¢, p.D~1), as is the case in this assessment. For clarification
on the use of this scale factor, I contacted Gale Biggs (independent modeling
consultant). Gale Biggs mentioned that most states require using the factor of
0.10 to convert from Il-hour to annual concentrations. The combination of
terrain, downwash, and gquarterly averaged concentrations would require this
conversion factor to be even higher.

The conversion factors were plotted on a logarithmic scale to determine a .

reascnable estimate of a quarterly average conversien factor (see Figure 1).
Using an annual conversion factor of (.08, a quarterly conversion factor of 0.10
was obtained. I -asked Gale Biggs if using the 0.10 quarterly conversion factor
plus 0.02 for terrain and downwash considerations for a total conversion factor
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of 0.12 would be an appropriate application of the EPA methodology. He agreed .
and added that the 0.12 conversicn factor would still not be conservative (i.e.
a higher conversion factor would be warranted).

{iv) The selection of the SCREEN2-Valley model was not appropriaté. Page
4-2 of the Guideline on Air Quality Models (Revised) (EPA 1986; Appendix W of 40
CFR Part 51) states: "When ‘modeling for sources for which long term standards
alone are appllcable (e.g., lead), then the long term models should be used.

3.0 'STANDARD MODELING PROCEDURES

Screening modeling assessments are the first step in determining if a
propogsed source may have an adverse impact on "air quality. The screening
' procedures are based on generally conservative assumptions {e.g., meteorology).
Therefore, if in a screéning analysis.a source is shown to be comfortably within
air guality stahdards, then refined modeling may not be required. Hdwever, "If
the concentration estimates from screening techniques indicate that the PSD
inérement or NAAQS may be approached or exceeded, then a more refined analysis
is appropriate...” (Guideline on Air Quality Models (Revised), p.l11-2). It is
important to remember that screening models are not necessarily conservative and
refined modeling does not necessarily result in lower predicted ambient air
concentrations. However, confidence in model predicted concentrations anreases
with the .level. of model sophistication.

- Inclusicon of model output in a modeling assessment is standard reporting
procedure {e.g., EPA 1989, p. 2—76)" Model output is used to verify input déta,
assess model performance, and point out areas that require further analysis. BAs
discussed in’ Section 4.0 below, Barr could not reproduCe the normalized
cocncentrations presented in Sectlon ‘5.0 of the Edem report using the given
assumptions, .’ .

Tt was statéd in both modeling reports that more refined modeling was not .
considered because the incinerator has not yet been designed.' Even though final
_design parameters were not known, ranges of values for operating parameters could
have been assumed (i.e., a sensitivity analysis could have been conducted).
Refined modeling could be used to determine the different combinations of control
devices, operating conditions, and stack parameters that - will demonstrate
compliance with ARARs. Because lead 15 a bicaccumulating compound with multiple
human exposure pathways, additional control devices are generally preferred over
changes in operating conditions or stack’ parameters to demonstrate compliance
with the lead NAAQS {1 e,, it is the total amount of lead enitted to the
atmosphere that needs to be limited, not the rate of emission).

Given the ease of use of either the ISC2LT model or the ISCZST model, a more
refined modeling assessment could have been conducted at a relatively small
expense. Although on-site meteorological data have not been collected, there are
several meteorological data sets from nearby National Weather Service reporting

stations that could have been obtained from the OAQPS Bulletln Board. These data
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sets would have provided reasonable input to a refined model. The Guideline on

Air Quality Models (Revised) (EPA 1986) contains a complete discussion of levels

of refined modeling.
4.0 VERIFICATION OF SCREENING HODELING

An attempt was made to reproduce the screening modeling results using the
information presenred in the Edem report. Due to uncertainties in the site
configuration, receptor distances, and receptor elevations, duplicaticen of the
maximum hourly normalized concentrations was not achieved. However, ranges for
receptor distances and elevations were used to bracket possible concentrations.
The site location map (Figure 2Z-1, TAMS Report) was used to determine possible
source/receptor configurations.

Teble 1 compares the model results given in the Edem report to those

obteined during the verification attempt. The controlling cage (i.e., those with
the highest concentrations) occurred using simple terrain, qualitatively
verifving the results in the Edem report. However, only the case using building
downwash could be bracketed by the ranges of scurce/recepter configurations. The
lowest normalized concentration that we obtained in the no building downwash
scanarjio was § percent higher than the value reported in the Edem report.

The fact that we could not duplicate the results used to determine
compliance with the lead NAAQS was surprising. Modeling results should be easily
verifiable based on reported input data. More importantly, lack of verification
of modeling results suggests that the reported results are in error. Including
model output files in the modeling report would have answered any questions
regarding the discrepancies between the two modeling efforts.

Table 2 contains comparisons of EPA's modeled ambient air lead
concentrations to those obtained using conservative assumptions, as 1is
appropriate for a screening assessment. Three sets of concentraticns are

presented: 1) those in Tables 4 and 5 of the Edem report; 2) those obtained using .

EPA's model results and reasonably conservative assumptions as discussed above;
and 3) those obtained from a separate modeling run using an 8 meter stack height.
The highest predicted ambient air concentration in Table 2 of 197 ug/m' uses
conservative values appropriate for a screening level assessment including:
building downwash, input values from the Incineration Guidance, and upper 95%
confidence intervals for mean concentrations (EPA 199%92d). The 197 ug/m’
concentration is more than 200 times higher than the concentration (0.949 ug/m*)
used by EPA to represent compliance with the lead RAAQS. Table 2 clearly shows
that the value of 0.949 ug/m’ used by the EPA to demonstrate compliance with the
lead NARQS is based on non-conservative assumptions and does not fulfill the
stated purpose of determining the "maximum possible ocff-site ambient air
concentrations of emissions from the proposed incinerator” (Flores report, p.l).
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SECTION'5.0 .. ..SUMMARY
The screening modeling conducted for the Douglaésville site was conducted

to demonstrate that the remedial alternative satisfies the two threshold eriteria
for remedy selection: 1) compliance with ARARS; and 2) the remedy selected is

protective of human health and the environment. . This demeonstration was not
successful. - Although there were some deficiencies in the modeling procedures
{e.g., use of scaling factors), these were secondary considerations in the

overall effec¢tiveness of the screening assessment. The two major problems with
the modeling were: 1} the selectlon of the approprlate ARARs, and 2) the lack of
more refined modeling.” ™ T T 7 T

The appropriate standard to compare the modeling results to is the BIF Tier R
III standard for lead (0.09 ug/m’ annual average concentration). However, if for
some reason not stated the lead NAAQS is the appropriate ARAR, more refined
modeling is still necéssary to demonstrate compllance Partlcularly ‘troubling
in this preliminary ‘assessment was the fact that modeled compliance jignored
building downwash, although the flnal>deslgn_lncludes this building,
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' TABLE 1
MODEL VERIFICATION RESULTS

Normalized Cencentration . Receptor Distance
(ug/m'/g/sy - {meters)
Modeling . ° " """ Building o Building = Building No Building
Assessment . .. . - Downwash Downwash Downwash Downwash
Edem Report - 334.7 . "f4s.2 7 Not Reported
Barr Minimum 282,99 . 1558 976 1070
Bdrr Maximum ~ 454.8 202.0 7 674 604
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BARR ENGINEERING CO.

\ MEMORANDUM
TO: . - John P. Borovsky, Princiﬁal-in-chafge
FROM: Harry L. Debye, Ph.D., Toxicologist

SUBJECT: Lead .and Human Health Issues Related to the Proposed Incineration of
Waste. Mater;als at the bouglassville Slte

DATE: . . "June 20, 1994
CREDENTIALS

I have more than 25 years of experience in the areas of toxicolegy,
epidemiology, human health and ecologlcal risk assessments envaronmental impact

studies; centaminant release and atmospher;c dlsperSLOn modeling technlques

I have directed retrospective epldemlologlcal studles and served as study
director for numercus experlmental tox;cgiggy research pro;ects and cytogenetxc
studies. As Director of Health, Safety, Tox1cology and Env;ronmental.AffaLrs'
for a large multinational chemical company, I was responsible for ail toxicology

research, health and environmental Tisk assessments, and epidemiology.
PURPOSE

A review of the Douglassville Disposal Superfund Site, Direct Exposure
Pathway Risk Assessment for the Proposed On-Site Incinerator conducted by
U.S. EPA Region III‘indie&téd"several'mafei"&efi61encies in the assessment of
exposure and_risk associated with lead emissions. The State of Pennsylvania has
esiablished a comminity childhood lead prevention program in designated areas
throughout the\state. Berks County has been selected to be part of the program
and is designated to be a childheod lead preveutlon area, Readlng, the county !
seat of Berks County, and all other communities w1th1n the county are therefore
also childhood lead preventhn areas. A review of.blood lead data provided by
the Pennsylvania Environmental Health Department (PEED) was conducted to
ascertain the status of childhood lead poisocning in Berks County and the

potential implications for 'the selection of an incineration remedy at the
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Douglassville Site. After review of lead in blood and lead toxicity data, . o -
pertinent requlatory and guidance documents the following comments are presented

for your consideration:
SUMMARY
1. Community Childhood Lead Prevention

The purpose of the Community Childhood Lead P;evention Program is to
identify and respond to sources of lead not cases of lead poisoning. Elevated .
lead in blood levels were measured in children in Berka County. The blood lead
data provided by the PEHD for Berks County does not allow for drawing definitive
conclusions regarding the extent and magnitude of lead expesure in children in
Douglassville or Berks County, nor does it provide definitive information
reqgarding predominant lead sources. However, in view of the lead in bleood

screening results which show that a significant number of children in Berks

County are affected by lead poisoning, all actual or potential lead socurces
should be rigorously evaluated. To be able toc make informed decisions, the
community must be provided with all pertinent information regarding actual or
potential lead sgsources, including a complete and thorough assessment of the
enissions 'of lead from combustion socurces. Failure to do so seriously impacts

the effectiveness of the childhood lead prevention program.

In svaluating the potential health risk impacts of the proposed hazardous
waszte incinerator for the Douglassville site remedial action project, EPA should
have pressnted all relevant data, including direct (inhalation of airborne lead)
and indirect exposures (scil ingestion, crop ingestion, milk ingestion, fiah
ingestion, surface water ingestion and ingesiion of mother's milk); EPA’'s
failure to fully evaluate risks (including accumulative risk) associated with
lead emissions from the proposed on-silte incinerator in an area which has
documented instances of lead poisoning is in direct conflict with EPA's and

NCP's guidance for the selection of alternatives which must be based on
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effectiveness. Part of. the evaluation of effectivéness involves an assessment

of risk to the coﬁﬂunity (EPA 1991, RAGS/HHEM Part C," Rlsk Evaluatlon of

Remedial hlterﬁativéSTi
2. Complianée with CERCLA and NCB,

The NCP.estab;ishégﬁhiné'driﬁéria'iﬂ Section 300.430(&)(9)(iii) to use in
evaluating'alﬁernatives in'detail and in selecting a reﬁed&. Parts of three of
these criteria, overall proteétion of hﬁman-health and the environment, long-
term effectiveness and permanence, and short-term effectiveness, &irectly relate
to risks, CERCLA requires an evaluation of fisk during the screening of
alternatives process to L&entlfy (and.ellmlnate frcmtcons;deratlon) alternatlves
which clearly represent unacceptable risks (EPA, 1991). RAGS/HHEM Part ¢ (Risk
Evaluation of Remedial Alternatives) states that the guiding principle ig that
the risk evéiuation should be tailored to provide the RPM with specific
information that is needed to support the selection or design of a remedy
(e.g., the relative risks,assogiated with alternatives, the alternatives that
best meet  the remedigtion goals). A detailed quantitative risk analysis is
required when the types, le&els and/or availability of hazardous substances are
expected to change significantly as a result of remedlatlon (e.qg., 1nc1nerat10n)
and tOXlCltY {e g., lead, arsenlc,.dloxlns/furans, PAH ) as well as prQleltY
of populaticons is of coficern (eéspecially when specxal sensitive subgroups, such
as children are potentially affected) RAGS/HHEM Part C further identifies some
' potentlally 51gn1f1cant releases assoc;ated thh lnclneratlon This inéludes,
in addition to stack emissions, fugitive emissions, dlscharge of scrubber liquor .
and blowdown, disposal of ash and othgr solid residues. RAGS/HHEM further
emphasizes the importance of risk,communicatioﬁuﬁuring'phg remedial alternatives
screening brocess inlarder to gain acceptance by the public. As stated under
Item 1, additional exposure pathways and exposure routes should have been
evaluated to present a more complete assessment of potential human health risk

associated with the proposed incinerator (in view of the elevated lead in blood

]
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levels) to provide a better understanding of the contribution to the lead levels

present in various environmental media.
HEALTE EFFECTS

Exposure to lead can result in toxic effects in the brain and central
nervous system, the peripheral nervous system, the kidneys, and the
hematopoietic system. There is equivocal evidence that exposure to lead causes
genotoxicity in humans and animals. The available evidence indicates that lead
presents a hazard to reprocduction and exertz a toxic effect on conception,
pregnancy, and the fetus in humans and experimental animala (EPA, 1977; EPA,
1880).

Children have potentially higher exposure levels to lead than adults,
because their hand-mouth contact may 'introduce nonfood items inte their
gastrolntestinal tract (Lin-Fu, 1973). The gastrointestinal absorption
efficiency in this group has been estimated at around 40 percent (Ziegler
at al., 19768). Very severe lead exposure in children (blood lead levels egual
or greater than 80 uyg/dL) can cauge coma, convulgions, and even death (CDC,
1991). Chronic exposure to incrganic lead by ingestion or inhalation can cause
lead encephalopathy, and severe cases can result in permanent brain damage.
Perpanent learning digabilities and impaired neurcbehavioral development in
children that are clinically undetectable {associated with blood lead levels as
low as 10 pg/dL) may be caused .by exposure to relatively low levels of lead,
(Davis and Svendsgaard, 1987; Mushak et al., 1986). Other effects such as
growth Impairment and decreased hearing acuity may occur at low levels {Schwartz
et al., 1986, 1987; Bornsachein et al., 1986; Schulka et al., 1987). Maternal
and cord blood lead levels of 10 to 15 yg/dﬁ agpear-to be associated with
reduced gestational age and reduced weight at birth (ATSDR, 1988B).

Epidemiologic studies have identified harmful effécts of lead in children

at blood lead lavels at least as low as 10 ug/dL, Some studies have suggested
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harmful effects at even lower levels but the body of lnformatlon accumulated
so far is not adeguate for effects belnw about 10 yg!dL to be evaluated
deflnltlvely." As yet, . no threshold hasnbeeoﬁldeotlfled below whlch harmful
effects of léad do not occur (CDC, 1991) The ATSDR estlmated that in 1984,

17 percent of all preschool children had blocd lead levels in excess of 15 ug/dL

(ATSDR, 1988).
LEAD SOURCES AND PATHWAYS .

chlldren can be exposed to lead from many different socurces (paint,

' solder), through different pathways (i. e., air food water SOll dust). Lead

entering the body from dlfferent sources and through different pathways present
a combined toxicological threat {ASTDR, 1988). Multlple, low level inputs of
lead can result in significant aggregate exposure - Identification of a single,
predominant source or pathway for ‘children w1th 1oWer {(i.e., 10 to 20 pg/dn)

blood -lead levels, is not always poss;ble (CDC, 1391).

'The Centers for Disease Control in it’'s publlcatlon "Preventing Lead
P01son1ng in Young Chlldren {CDC, 1991), presents an overview of sources and .

pathways of lead exposure in children:

Lead Based.Paint - Lead based paint remains’ the most common high dose
source of lead exposure for, preschool children. Natlonw1de ~about
'3 million tons of lead remain in an estimated 57 mllllon occupled private
housing units built before 1980. Children are exposed to lead when they
ingest c¢hips of lead based paint. or iﬁgeét peint contaminated dust and

50il and Dust - Sozl and dust act as pathways to chlldren for lead
deposmted from paint, gasoline and industrial sources Movement of lead
and its inorganic and"organolead_ compounds as partlculates in the

atmosphere is a major environmental transport process. Because lead is
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immobilized by the organic component of the soil, lead deposited from the
air is generally retained in the upper 2 to 5 centimeters of undisturbed
soil (EPA, 1988). Soil lead levels within 25 meters of roadways are
typlcally 30 to 2,000 parts per million {ppm) higher than natural levels,
wlth some roadside soils having concentrations as high as 10,000 ppm.
Soils adjacent to houses painted with exterior lead paints may have lead .
levels above 10,000 ppm. Measured lead levels in soil adjacent to
smelters range as high as 60,000 ppm (EPA, 1985). 7

As part of normal play and hand to mouth activities, young children may
inhale or ingest lead from scil and/or dust. The soil and dust ingestion
exposure pathway appears to be more significant than inhalation for young
children (EPA, 1986).

Drinking Water - Contamination of drinking water usually occurg in the
distribution system. Lead in drinking water is probably absorbed more
completely than lead in food. Young children may absorb greater than
5¢ percent of the lead they drink (ATSDR, 1988}). In general, lead in
drinking water is not the predominant sourée for poiscned children. In
some circumstances, however lead exposure from water may be unusually high
{In some areas of the United Sates -~ e.g., Pennsylvania - cistern are used
to store water. If lead solder was used, the acidic environment may

promote the leaching of lead).

Airborne Lead - Although lead used in gasoline has been markedly reduced,
previous use has resulted in widespread contamination of =soil and dust,
Except around point scurces (e.g., used oil refineries, incinerators),

airborne lead is only a minor exposure pathway.

Food - Lead in food can come from several sources: soil in which plants
are grown; air and rain; food processing; contact with lead solder or

ceramis contalners used to store £ood; and contact with lead dust in the
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home ., Under some circumstances, food grown in gardené may have an
elevated lead content if the garden soil is High in lead or if there are

high lead concentrations in the air or water used for. irrigation.

 HUMAN EXPOSURE

Quantzfylng human exposure to. lead requlres an understandlng of ambient
lead levels im’ env;ronmental medla such as alr, soll surface water, and
groundwater, thelr interrelationships as well as the relationship between

environmental lead and blood lead levels.

The'lntegrated Exposure Uptake Biokineticluodel fér Lead in Chiléren,
{iEUBK) is designed to facilitate: {a) rapid delineation of the relationship.
between environmental lead and blood lead in children and (b} calculatxon of
the risk.of elevated blood lead (i.e., the prcbablllty of a given child or group
of children havzng blood. lead concentratlons exceeding a specified level of

concexrn. .EPA, 1394}.

Children may be exposed to varying levels of lead in differing

‘environmental media or may be exposed .to the same levels in the same

»environmental media, however the lead in blood levels still may'vary because of

behavioral differences (i.e., play act1v1ty, mouthlng aCthltY, etc.), exposure

differences (difference in contact with envxronmental medla, location, duration

»etc ), measurement variability, biclogical diversity (differences in the

biokinetic distribution and ellmlnatlon) and dlfferences in foed consumptlon

{(i.e., nutrltlonal status, tlme of lngestlon etc ) (EPA, 1994).

. The,iﬁter—individuallvariability is charécterizéd.by the Geometric Standard
Deviation (GSD}. Even if all values for the environmental exposure variables
were known, it would at best only be possxble to pred;ct the typical blood lead

level expected for a child of a. _certain age Rlsk is the probability of
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exceeding the blood lead levels of concern. The IEUBK medel calculates risk

based on the following assumptions:
1y Observed blood lead = (Predicted blood lead) * (Random deviation)

23 The randem deviation is lognormally distributed with geometric mean
or median = 1, and a geometric standard deviation (GSD) defined by:

GSD = exp{{standard deviation of ln{blcocod lead))
3 The GSD is the same for all values of the predicted blood lead

The IEUBK model provides default values for lead in the various
environmental media {(air, soil, water etc.) as well as a default GSD value. This
GSD value is based on calculations of GSDs from specific sites. The blood lead

GSD can be calculated from blood lead data.
BACEGROUND LEAD LEVELS

To evaluate the fit of the environmental default values with site (area)
specific values and the GSD default value with the variability in a site-
specific blood lead study, the Pennsylvania Environmental Health Department was
contactaed to: (1) detefmine if a childhood lead prevention prcgramrisrin
effect; {2} obtain results of lead in blcood screening résults; (3) obtain
ambient lesad in air concentrations; (4) cbtain lead in scil and drinking water

data.
Site or area specific lead in drinking water or soil were not available.
Lead in agricultural scil data for the northeastern counties of Pennsylvania are

pragsented in a paper by G. Holmgren (Holmgren et al., 1992).

Lead in air data providing trends from 1983 to 1992 as well as quarterly

mean and maximum values are presented in the Pennsylvania ARir Quality Report for
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1992.  .Fo¥ 1992, .the anﬂuai éiifhﬁéfic he&hifor the DER'Region 3 Non-Air Basin
as measured at nmnltorlng stations at Lyons East and West (apprdximatelyA

18 miles from the Site) was 0.11 and 0. 16 pg/M and a maximum quarter value of

0.17 and 0.21.ug/M, respectively.

The PEHD administers a wvery llmlted.chlldhood lead prevention program for
Berks County ‘The program includes a reportlng requ;rement for (prcgram and
nonprogram participants) for those cases where conflrmed (three consecutive
measurements) lead in b109§'}evei§Texceed‘15 pg/aL. The areas in which the
chilﬁhood lead prevention program'is implemented (including Berks County) are
simély areas where children on medical assistance proérams can be screened free
of charge at physician’s or parents’s discretion (Carol McDonald communication).
According”to the PEHD, blood lead results for children tested through private
pfcviders.tena to be higher than those for children in the assistance program,
possibly lndlcatlng specific (clinical symptoms, suspected high environmental

. lead levels) physician concerns as opposed to the assistance program where more
random tests may be conducted. The childhood lead prevention program has not yet
been fully developed. Douglassvilleilead screening results are not available.
The 1993 Unduplicated Lab Reports provided by the PEED list the following

results for Berks County:

Berks County:
15 - 19 ug/dt. 18 cases
20 - 24 pg/dL 119 cases

25 - 49 pg/dL ~ 111 cases
50 - 69 yg(d;r . ;;“caseé -

> 70 ug/dL 6 cases
Total cases greater than 15 pg/dﬁ:yiésﬂﬂw

The report states that: "These sta.t:.st:.cs do not necessarily represent

total number of cases in Pennsylvanla
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Children with venous blood lead levels in the range of 15 to 19 ug/dL are
at risk for decreases in I of up to several IQ points and other subtle effects
(CDC, 199%1). The Centers for Disease Control recommends that children with lead
in blood levels ranging from 15 to 19 pg/dL should receive nutritional and
educational interventions and more frequent screening. In addition, when these
lead in bloocd levels persist, environmental investigations and intervention
should be done (CDC, 1991).

INTERVERTION PROGRAM

The CDC presents the following guidance for interpretation of results and
actions to be taken as a result of gpecific lead in blood concentrations {(CDC,

19%1):

Because lead polsoning is completely preventable the CDC recommends
implementation of a community level lead intervention program. ‘This program

includes among others:

1) Screening and surveillance: Defining populations at risk and the
location of the highest exposure potential <through blocd lead
screening and environmental surveys. The environmental sources and
pathways of lead exposure should include among others lead in soil,
lead from industrial sources (lead in air and subsequent deposition)

and wastes (including waste treatment).

23 Risk Assessment and integrated prevention planning: Analysis of all
available data to assess the sources of lead, exposure patterns,
identify high risk populations and déﬁelop primary prevention plans.
Public health officials must be provided with all of the information
developed (blood lead levels, environmental survey data, and
demographic information} to create the most accurate picture of

community lead hazards, including sources of lead, exposure patterns
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and high-risk populaticns in order to develop an integrated primary
preventioo plan, - o

3) Outreach and education: Information d;ssemination‘to all interested
parties regarding lead exposure prevention programs. Outreach and

) ’ education  must take place during every phase of the community

activity, beginning.before health screening and environmental surveys
and‘ending when risk abatement is compleﬁe" Local, sﬁate and federal :
agencies dealing with health, envirommental, housing and children
issues should . be clesely interacting in providing -pertinent
information (EPA, 1994). -

4) Hazard reduction: The goal of hazard abatement is the systematic
elimination of lead haZar&s in'the'community. Before the hazard-
abatement step the commuhity must decidé, based on all available data

. - gathered during the risk assessment, which lead hazards to target.

Given the significant oumBéiévof children affécied.by lead poisoning (even
at the limited scopé bf the Berks County lead prevention program) it would seem
that the general public and health officials would have great interest in
completely understanding the potential significancée of lea& emissions related
to the operation of an incinerater at the Douglassville ‘Site. EPA'S
misrepresentation of the lead levels 1n the materials to be incinerated and the
omission of slgnlflcant exXposure pathWays and exposure routes seriously hampers
a complete assessment of the addltlonal relatlve r;sk posed by 1nc1nerator lead

o

emissions.
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BARR ENGINEERING CO.

MEMORANDUM .
T0: John P. Borovsky, Principal-in-Charge
FROM: Barry L. Debye, Ph.D., Toxicologist

SUBJECT: Douglassville Disposal Superfund Site Risk Assessments

DATE: June 21, 19%4

INTRODUCTION

The EPA risk assessment misrepresents the level of potential hazard to
public health and the envircnment because the r@sk agssessment is represented as
being conservative, and yet numerous assumptions tend to be nonconservative
(unprotective). In addition, pathways, exposure routes, and potential chemicals
of concern and impact on the environment were omitted from the risk assessment
thereby magnifying the guesticnable value of the assessment. The EPA risk
assessment for the proposed on-site incinerator is seriously flawed for some of

the following specific reasons:

1) The risk assesament did not consider the indirect exposure pathways
to ensure that the incinerator can be operated in a manner protective
of human health and the envircnment {EPA, 1994). The risk assegsment
only addresses a single exposure pathway (air pathway) and exposure
route (inhalation). The air/inhalation pathway is not the most
significant pathway for some of the chemical compounds identified
{i.e., arsenic, lead) or compounds which may be emitted (dioxins/

furans, PAHs).

2) Carcinogenic and chronic noncarcinogenic data were used to estimate
risk. However, endpoints such as developmental, genotoxic, and
immunosuppressive effects, which may occur at lower levels than

carcinogenic effects, were not evaluated in the risk assessment.
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'3) No serious ‘effort .was made to. ideﬁtify' éfdducts of ihcompleﬁe
. combustion (PICs). The lack of gquantification of potential risk to
on-site workers. and exposed population posed by the PIC's is a

serious omission.

4) The risk assessment did not address the potential impact of the

facility on the environment.

5) The risk .assessment did .not .address upset conditions, fugitive
ém@ssicns, and accidenté which could substantially affect short-term

risk.

6) As stated in my Memorandum of June 20,-1§91 (HLD Memﬁ June 20, 19%4,

Lead and Human Health Issues Related to ﬁhe Proposed Incineration of

Waste Materials at the Douglassville Site),.the State of Pennéylvania

. : childhood lead prevention program shows that a significant number of
children in'Be:ké County are affected by lead poisoning. Cumulative

' risks due to lead emissions (i.e,, stack and fugitive) associated

with the proposed on-site incinérator and from existing sources

{i.e., anbient lead in air, 'soil, house paint etc.) were not

addressed.
SPECIFIC COMMENTS

Page 1 - Third Paragraph

"While the Agency considers the indirect exposure pathway to be an equally
important risk aésessﬁéht} current methods for assessing this exposure pathway
are not fully developed yet. Therefore, only the direct exposure pathway has

been evaluated in this Report.”

 AR307399
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Comment:

az stated in the Report, the indirect exposure pathway is of concern,
especially for compounds that are persistent in the environment and have the
potential for retention within the receptor and can bicaccumulate or biomagnify
through trophic levels in food chains. In addition to the inhalation exposure
route, exposure through soil ingestion, crop ingestion, milk ingestion, £fish
ingestion, surface water ingestion and ingestion of mother’s milk must be
included in the egtimation of quantitative risk to human health to provide a
complete assessment. Exposure to arsenic, cadmivm, dioxin/furan through
deposition and subsequent food chain transfer can constitute a substantial
portion of the overall intake. Indirect exposure can contribute significantly

to the overall body burden and associated health risks.

The EPA document Risk Assessment Guidance for Superfund, Human Health
Evaluation Manual (EPA RAGS/HBEM, 1991) Part ¢ states that: “"Remedial.
alternatives, in addition to being evaluated for the degree to which they
protect human health, are evaluated for their potential to protect ecological
receptors.” Impact on the environment through deposition of persistent and
bicacummulative chemical compounds should be addressed guantitatively (when

possible) or qualitatively (EPA, 1993).

Disparsion models (i.e., ISC; ISC-COMPDEP), fugacity-based compartment
transfer models and other mathematical models which can be applied to evaluate
intercompartment behavior, diffusion and deposition processes are presently
available. It is recognized that the models have certain limitations, they do,
howaver, provide methodolcogies for estimating deposition. The limitations
inherent in the models can be addressed in the uncertainty analysis. Therefore,
to be consistent with EPA guidance (EPA RAGS/HEMM Part C 1991 and Waste
Minimization and Combustion Strategy Memorandum, 1994 and it’'s Implication for
Superfund), the indirect exposure pathway should have been included in the risk

agsessment, just as it has been performed (or recommended} for cther sites
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{e.g., Bridgeport Rental and 0il Services Site, WTI incinerator). EPA's
apparent attempt to avoid Such an analysis due to.the upavailability of "fully

developed” methods is not defendable.

. Page 2 -~ First Paragraph. . . . oo

"The purpose for the risk evaluations'dﬁring the remedial design is to

' ensure that the selected remedy will be,protectivé.'
Corment :

The Report does Tnot address potential risks associated with upset
conditions, start-up/shutdown conditions, spills, accidents, or fugitive
emissions (i.e., process, excavation, ‘hauling), which could subgstantially

contribute to the overall risk.

The Report does not address the potential impact on the environment. BAn
ecological risk assessment should be an integral part of the risk assessment
(RAGS/BBEM Part Q) in view of ;he close proximit§ of the site to State Parks and
. waterways. important ecological habitats (i.e., wetlands, grasslands, forested
afeas,,etq.) nea? the proposed incinerator should, be identified. ‘Flora and
fauné within theipotential area of impact should have been feviewed. The
presence of threatened or endangered species should have beeh identified.
éompounds‘expected to be emitted that are persistent and have the potential for
bicaccumulation through trophic levels in fdo&.chains should have been avaluated
for potential ecological gﬁfe¢t§"in_b%@é;_Eq¥gn§E§é;§ﬁat”therselected remedy
will be protective. . L ‘

Page 2 - Fourth Pazggragh‘,

"In the risk assessment that follows, short-term risks can occur over a

shorter period (2-3 years).” -
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Comment:

As stated above, upset conditions could result in relatively high emissions
of waste stream components and products of incomplete combustion (PIC). The
report does not address the potential for short-term and/or long-term health
risks associated with upset conditions. Emissions resulting from these avents
could result in higher annual emissions than those presented in the risk

assessment report
Page 3 - Third Paragraph

"Although it is recognized that significant levels of new chemicals should
be consiﬁered in evaluating short-term and long-term risk for the proposed
on-site incinerator, the available data do not allow for this detailed

assassment.”
Comment:

A more detailed profile of the waste stream could be developed. Based on
the incinerator characteristics, operating parameters and information developed
for gsimilar waste streams/incineration systems a more detailed list of expected
PIC’'s could be developed and provide.an estimate of thevrelative emission rates
and removal efficlencies. Upset conditions should alsc have been included in
this estimation. The assumption that all PICs are present as benzene provides
some level of conservatism, and there is some'merit in the assumption that
concentrations of dioxins and PAH compounds would be expected to be low at the
proposed high temperatures. However, downstream form@tion through catalytic
action could nevertheless occur and should therefore be evaluated in the risk
assessment. Failure to include this consideration does not conform to EPA's

statement that the risk assessment is intended to be conservative.
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Page 4 - Fourth Paragraph

“A refined evaluation of the MEI was'nOENféégible,in-thisiaésessment'duel

to the lack of site specific information needed to run a more refined model such

as the ISCLT model.”

Comment:

. This statement is misleading and,unwarranted. Substantial site specific
data are available tolrefine'the'rigk ﬁssgssmgﬁt._ For-exgmple, the RI/FS, as
well as £he‘RoD, provide information on general demography and land use. As
stated in this document an adult care facility is located across Highway 724
from .the site. The Douglassvillé'siﬁe is iocated'along a segment of the
Schuylkill River that is classified as "recreational” under the Pennsylvania and
Scenic .Rivers Act and is considered as a aomponent of the Pennsylvania Scenic.

River -System. The recreational classification indludes the river as well as

adjacent land that can be viewed from the river. Additionally the report states

that the Schuylkill River and its tributaries are used extensively for municipal
and industrial water supply, and recreation. In the reach extéﬂding downstream
from the Douglassville Site to the confluence of with the Delaware River, about
47 miles lonyg, 7 public water supply sysiems ﬁiihdraw water directly from the
Scﬁuylkill River. .The nearest pubi;c waterrsupply'intaké,(Pottstoﬁn Borough
Authority) is located apgroximafely'élfiver miles downstream of the site.

French Creek State Park is located within 5 miles south of the site.

. A childhood lead prevention pfogram is in effect in Berks county. Data
regaxding lead in blood in excess of 15 pg/dL for childrén in Berks county and
Reading are available, which may be useful in defining a specially sensitive

subgroup for the exposure assessment.
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Demographic data available from the 1990 census can be used to broadly
identify high risk areas {pre-19%60 housing; density of preschool children in the

areaj,

A site visit should provide additional information regarding population
demographics, sensitive population subgroups (i.e., day care centers,
recreational facilities, etc.), land use (i.e., home gardens, agricultural use
etc.), sensitive anvironmental areas, topography and special terrain features

important for the seliection of the appropriate dispersion model and receptors.
Page 5 - Second Paragraph

"It should be noted here that it is usually preferred that maximum soil
concentrations be used in the screening analysis, However, aﬁerage soil
concentrations were used as initial secil concentrations fed into the
incinerator, not the maximum scil concentrations, due to the presence of hot
spots in the on-site soils.”

Commant:

The values usged as initial scil concentrations fed into the incinerator

{Table 1 in the Risk Assessment) represent the arithmetic mean of soil boring

data obtained for the treatability study (additionally, in calculating the
arithmetic mean, one of the higher values was eliminated because it was
considered an ocutlier). EHowever, because of the uncertainty associated with
estimating the true average concentrations at the site (limited number of
samples and variability in measured values), EPA guidance requires that the
95 percent upper confidence limit (UCL) of thé arithmetic mean should be used
for this wvariable (EPA 1552. Supplemental Guidance to RAGS: Calculating the
Concentration Terms). In addition, .both average and maximum concentration are
necesgsary to determine contaminant feed rates to be used in long-term and short-

term health effects assessments (EPA 1991, RAGS/HHEM Part C).
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. Y
The procedures used by EPA, in the Douglassville risk assessment, to dexive -
a representative contaminant concentration of waste material is contrary to EPA
- guidances. (EPA-RAGS/HHEM Parts A and C; EPA-A/SNTGSS) and is serlously flawed ;

resulting in & 'substantlal ‘underestimation of ‘emissions and associated

calcuiated risk.

'

Page 6 - Second Paragraph

"A direct risk assessment for the inhalation route was calculated for both
a child and an adult résident living at the site and breathing ambient air at

the maximum annual concentrations calculated by the Screen 2 model.”
Commané:

Other sensitive receptors, such as elderly people (adult care facility
located near the site - RI/FS and ROD), individuals engaged in active sports
with higher breathing rates (recreational areas such as-the Schuylkill River and
adjacent land were identified in the RI/FS and ROD) should have been included
as METIs. Additionally, because of the proxlmlty of the site.to the. Schuylklll
River and. municipal water .intakes, ‘and agrlcultural areas Lndlrect exposure
-pathways and routes (i.e., soil ingqstibn; plant and animal uptake of
~contaminants deposited onAsoil; fish uptake of contaminants deposited on water;
food conéumption, water ingestion, etc.) should have been evaluated in the risk

agsessment to provxde a more comprehen51ve estlmate of rlsk to human health and

the envmronment

Data from the bénnsylvania childhood lead preventioﬁmprogram for Berks
County show elevated lead in blood levels in a significant number of children
(HﬁD Memo June 20,.1994). Specialiy éensitive children {i.e., children with
measured elevated lead in blood -levels - greaﬁér than 10 pg/dL) as well as

children in the age range of 18 to. 24 months, because lead‘in blood peaking

4
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oscurs at this age (CDC, 1§91) should have been selected as subgroups in the

exposuras svaluation related to lead emissions.

"It should be noted that subchronic toxicity criteria were not available

for use in the assessment of noncarcincgenic risk."
Comment :

Evidence indicates that exposure to lead presents a hazard to reprocduction
and exerts a toxic effect on conception, pregnancy and the fetus. Exposure to
PCBs has been associated with developmental effects. Dioxin is associated with
immunosuppressive, reproductive and developmental effects. The risk assessment

should have addressed these potential effects (EPA RAGS/HHEM, 1989).

Acute effects associated with the chemicals of concern (i.e., acid gases)

due to system upsets should have been be evaluated in the risk assessment,

As mentioned in a previous comment, since young children are deemed a high
risk group for lead exposure because of their higher dietary intake in ﬂg/kg of
body weight than that of adults and tend to ingest greater quantities of dirt
than adults, the ingestion route should have been included in the risk

asseassment.
As stated previously, sensitive subgroups (elderly people, active

individuals with corresponding higher breafhing rates) should have been included

in the risk assessment (EPA RAGS/HHEM, 1989).
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Page 9 - Second Paragraph .

slgnlflcant hazards due to exposure to barlum in amblent air are not

likely, however, under.less conservative exposure scenarios.
Comment:

The unceitainty associated with the'calcuiated risks for all COC’s should
have been‘ addressed in a ‘quantitative' uuoertainty analysis section. An
evaluation of the "worst . case’; 'centrai uendeuoy; and."high end” exposure
distributioen, lncludlng sen51t1ve subgroups, would prov;de a more appropriate

basis for an evalliation of the uncertainties’ assoc1ated w;th the input

parameters to the dispersion and risk caleculation models. A sensitivity

analysis would be helpful in ldentlfylng those assumpt;ons having the greatest

impact on the variance of. the output

Page 10 - First Paragraph

"Phis model, was not used in this assessment due to the lack of sufficient

‘data (e.g., soil data) to properly run the model.”

Comment :

The Centers for Disease Comtrol (CDC, 1591) defines lead poisoning as a

blood lead level of 10 microgram per deciliter (yg/dL) or greater. The agency

for ToiiEW"guEétances and Disease Registry estimates that approxxmately
17 percent of all ‘children in the United States aged 6 months to 5 years have
blood lead levels of 15 ug/dL or greater. There is currently no lead level

believed to be safe for children.

As stated previously, a childhood lead prevention program is in effect for

Eé;ks County and is administered by the Pennsylvania Environﬁental Health
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Division. Lead in blood levels in excess of 15 microgram per deciliter of blood
are reported for a significant number of children in Berks County (HLD Memo

June 20, 15%4).

The usze of the Uptake/Bickinetic Model for Lead (using regional.or local
published data for lead in paint, soil, crops, air and water; or estimated
through the use of appropriate deposition models and partitioning factors; or .
using default values provided with the model, adjusted based on best judgement)
would provide an estimation of total lead body burden from all potential
sources, through inhalation and ingestion. Thiz would result in a more
appropriate estimation of overall risk than through evaluation of inhalation
exposure of airborne lead resulting from incinerator operation as is

accomplished by comparison to the NAAQS.

Since it is assumed that only 40 percent of the lead will partition to the.
APCD, the actual lead air smigsions may be higher if more lead is partitioned
to the APCD and is subsequently emitted from this source. '

Comment:

A more detailed evaluation of the gas-solid partitioning under wvarious
conditions {(i.«., temperature, .residence time, presence of acid gases, etc.)
should be conducted. The variability in partitioning, and operating parameters
(i.=., feed rate, control efficiencies)) for the proposed on-site incinerator
as well as topographic features which affect the disperaion characteristics and
have an impact on emissions should have bee; addressed in the sensitivity
analysis (D. Bawkins, 1954). EPA's failure to consider the variability of the
partitioning in the Thermal Treatability Testing Report results in a high level

of uncertainty regarding nature and speciation of PICs,.
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Page 11 - Firgt Paragrar U

"Dioxins were not cited as COC,s at this site and are not expected to be

a major concern.”
Comment: S R S

As stated in previous comments (and consistent with EPA RAG/HHEM guidance)

a more detailed rationale mist be provided for exclusion of dioxins and PAH's.

'~ Ppage 11 - Third Paragraph ' ¥“f=-_n_;,, '_~;;7;_”-”

"This is a conservative estimate, since it is not expected that all of the

Comment:

The next sentence in the Report (page 11, third paragraph), states that
PICs may inc¢lude other hazardous constituents such as dioxins and PAHs. To be
consistenﬁ'with_the stated conservatism these compounds should have been
included in the risk zssessment, or a more detailed rationale provided for their

exclusion (EPA RAG/HHEM 1989)., (See éisojérevibusféomments).

Page 12. ~ Sixth Paragraph . S

.

*Acid gases are primarily of an eénvironmental concern and have far more
consequences in the destruction of ozone and in the development of acid

precipitation than it does on humap health.”
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Page 12 . . ) .

Comment:

While the above statement is generally true, nevertheless in view of the
acute effects, the potential impact during upset condition should have been

evaluated.

Pags 13 through 16

Conclusions/Uncertainty Analysis

Corment:

A more thorough, complete and rigorous risk assessment could have been

achieved if the following issues had been fully addressed:

Barium risk level - Dispersion model selection should be reviewed, Model

input parameters (dispersion model, incinerator operating conditions and
exposure model inputs) should be subjected to a sensitivity analysis to

better define those parameters contributing to the uncertainty.

Lead exposure - Use of the Uptake/biokinetic lead model should provide a

more conservative estimation of risk.

Indirect exposure - Risks associated with indirect exposure (i.e.,
ingestion o©f soils contaminated with emission deposits, ingestion of
vegetables grown near the site, ingestion of milk ;;rnduced near the site,
ingestion of fish from nearby surface waters, ingestion of mothers milk,
ingestion of and contact with surface water during swimming in nearby
rivers, contact with sediments during wading in nearby rivers in soil,
food consumption, water ingestion) should have been evaluated through use

of available dispersion and fugacity based models.
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PICs - An effort should have been made to better define PICs. Potential =
PICs (i.e., dioxins, PAHS) should be evaluated in the risk assessment, or
more detailed justification'probided'fot their exclusion (EPA RAG/HHEM,
1989).

PM10 Emissions - The AirYSuperfundruationil Technical Guidance Study

Serijes provxdes a methodology for estlmatlng PM10 em;ss;ons (EPA, 1990)

PM10 Emlsslons should have been lncluded Ln the risk assessment.

PCBs - Uncertainty associated with the use of oral toxzc;ty eriteria Ln

lieu of inhalation tOchlty crzterla should have been quantified.

Exposed populations - Sensitive subgroups such as elderly individuals,
active people, infants, should have been ipcluded in the risk assessment.

Additionally, impacts on ecological receptors should have been evaluated

‘ (EPA RAG/HEMM, 1989).

Toxic endpoints - An assessment of developmental genoctoxic and

immunosuppressive effects should have been included in the risk

assessment. . .. o e Tl

Soils data - The §5 UCL “of the arlthmetlc mean as well as the maximum
1 concentration shoiuld have been used to prov1de high end, and worst case in

addition to central tendencies.

' Lead emissions - - Gas/solid partitioniﬂg 'undef proposed operating
conditions should have been better deflned in order to narrow the
uncertalnty assoclated with lead portlonlng into the APCD. Other lead
emission sources should have been Ldentlfled to provide an estimation of

the overall impact of the proposed incinerator on ambient lead levels.

38\ 06\ 001\ DOUGLAS \RISKASHT . MEM\CET

AR30T4 1|




MEMO - Risk Assessments
June 2, 1994
Page 15

REFERENCES

CbCc, 1591. Centers for Disease Control. Preventing Lead Poisoning in Young
Children. A Statement by the Centers for Disease Control - October 1991.
U.S8. Department of Health and Human Services/ Public Health Service/
Centers for Disgease Control.

EPA (Environmental Protection Agency). Risk Asseasment Guidance for Superfund.
Volume I. Human Health Evaluation Manual Parts A (1989%) and C (1991)
EPA/540/1-8%/002 and 9285.7-01cC.

EPA (Environmental Protection Agency) Air/Superfund National Technical Guidance
Study Series Vol. I through IV, 1990, EPA-450/1-89,.

38\06\00L\DOUGLAS\RISKASMT . MEM\CET.

AR307L12




BARR ENGINEERING CO.

MEMORANDUM
TO: ..~ ~Douglassville Record - Barr File No. 38/06-001
FROM: Beth Havlik, P.E.,. Chemical Enuipeer

SUBJECT: - Update on Incineration as a Remedy for Superfund Sites

DATE: -June 22, 1594

I am a chemical engiheer specializing in air quality issues with over six
yedrs of industrial experience and three years of consulting experience. I have
coordinated Barr's efforts with respect to air quality and incineration issues

from the time that Barr became involved with the Douglassville Site.

In the continuing effort of reallstlcally estimating the oost‘ of
1nc1neratzon at the Douglassv;lle s;te prior to lméleﬁentatlon we have been ;
following ~durrent research on the lnulneratlon of- hazardous wastes.
Additionally, we have been follow1ng deo;e;ons from other EPA REglonal offices
that  have allowed for remedlat;on through other technolog;es even though

incineration was the originally prescr:.bed remedy

Research on incineration technology has contlnued s;nce Barr completed an
analysis of alternatives for remedlatlon of Operable,Unlt 2 of the Douglassvxlle
DlSposal Site in Berks County, ﬁennsylvanla (Barr August 1993) We believe the
new information supports the pos;tlon of Barr Englneerlng and the Douglassville
PRP group that incineration is nét a good alternatlve for the Douglassville

source materlal..A‘The new information supports our four maln concluslons

regarding lnolneratlon of ‘that material.

r

1. Four Superfund s;tes “have recently adopted alternate remedles to on-site

1nc1neratlon

- We had previously documented that at least two incineration projects were
canceled due to public opposition to the remedy. One was a proposal by Clean

Harbors Inc. to. build a new hazardous waste incinerator in Braintree,
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Massachusetts. Clean Harbors withdrew their proposal after a bitter fight with
the Massachusetts Department of Public Health over concerns of increased rates
of respiratory disease and other health effects (Boston Globe, September 22,
13%0}. The other was the Sand Springs Superfund Site located in Tulsa City,
Oklahoma. The Record of Decision (ROD) for the Sand Spring site was amended from
its original remedy of on-site incineration +te allow for implementing
golidification/stabilization as long as certain performance criteria were met.
New information shows that for at least four additional Superfund sites alternate
remedies to on-site incineration have been.selected, including three sites with

RODs requiring on site incineration.

Arrowhead The 1986 ROD for the Arrowhead Site required incineration of
sludge and £ilter cake (byproducts of an oil rerefining process} as well as
contaminated soils and sediment. In February of 1994, the ROD was‘changed to
remediate sludge and filter cake by chemical dissociation and to remediate
contaminated soils and sediment by placement in a permitted RCRA Subtitle D

facility.

Motco On July 22, 1993, a consent decree was entefeﬁ for the Motco Site in
Galveston County, Texas (BNA Law Toxics Daily, November 18, 1993): In this
consent decree, EPA opted not to incinerate the Motco wastes on-site. Instead,
contaminated liquids, sludges, and tars will be shipped off-site for
ineineration, and contaminated soils will be consolidated and capped permanently
at the site (Abrahamson, 1994). EPA Region VI spokesman Roger Meacham told BNA
April 9 that the change in cleanup procedures will allow the site to be cleaned
up faster and that the new cleanup method will be more cost-effective (BNA State

Environment Daily, April 22, 1993).

arvices The Commercial 0il Services Site, located in
Oregon, Ohio, is a former waste oil, waste sludge, and solvent re-refining site,
On-site stabilization and on-site incineration alternatives were evaluated during

the engineering evaluation/cost analysis for treatment of surface impoundment

38\06\001\DOUGLAS\DGRECBTH . MEM\MST

AR307LIL




MEMO--Douglassvilla” Record
June. 22, 1994 ‘ R
Page 3 C "“'7;Tww§;:f,‘;;TWT‘T,.ef";:;

sludges. _Stabilizaiicﬁ'@ae-eeiecteajaémgﬁe”feeeAQf;erﬁcvemﬁer 1982. According
to an Action Memorandum for .the Site (U.S. E?A,.Novemeer 1992), incineration was
considered to be. not. timely, not cost effective, and subject to cverwhelmlng
community relations concerns.  Concerns were expressed regarding neter;al
handling systems which often break down and lncrease cost, significant
institutibpalJEonstraints, and the neceSSLty of a test burn In addition,
according to the.Action Hemorandum, "The cn-site 1nc1nerat;on technology provides
no greater environmental protectzon level than does the selected option of on-

site stablllzatlcn/sclldlflcatlon, on-s;te dlsposal and capping."

Delaware Sand & Gravel The April 1988 ROD for the .belaware Sand & Gravel
Site required incineration of buried drums and contaminated soil if drum disposal
and tank storage areas. Subsequent to issuance of the ROD, a pre-design;

investigation revealed that the Site had not been adequately characterized during

the Remedial Investigation. As a consequence, u.s EPA determlned that the

pIEVlOUSlY selécted remedy was ncE"approprlate, On ‘July 29 1993, the U.S EPA

published a proposed plan’ to’ amend the ROD to allow a soil vapor extraction and

bioremediation remedy (U.S. EPA, Aprll 29, 1993).

2. EPA.cannctlassuie that lead emissions iﬂfcithe-aif would be.adequately
' contrelled as further evidenced by new incineratrion research on the fate of

lead. .. . L

Sevetal,pilotlscale incineratich tests were ccnducted on lead-contaminated
"'hazardous -wastes and synthesized wastes at the USEPA Inclneratlon Research
Facility located in jefferson, Arkansas during 1991 and 1992 (USEPA 1993). The
regults of these tests demonstratedlgreat variab}lity in the fate and capture of
lead. The amount of lead that partitioned to the flue gases ranged from 1 to
82%. The overall system eff;clency, ccnSLderlng the lead captured.by bottom ash,

flyash, and ‘scrubber liquors ranged. from 20 to ‘99 percent Lead capture

efficiency of the wet ‘scrubber was as low as 3% and not more than 84%. Higher

-

lead emissions correlated with hlgher lead concentratlcn and the presence of the
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element chlorine (in the same or lower concentrations than the Douglassville
material); the formation of highly volatile lead chlorides is seen as the most
plausible explanation (USEPA 1993, p. 57}. These results confirm that scientific
and engineering methods cannot be used to predict air emissions of lead from

incirermation of contaminated sludges without pilot scale testing.

3. EPA cannot assure that lead emissions into the air would be adequately
controlled as further evidenced by new incineration research on upset

conditions.

EPA inspections at hazardous waste incinerators nationwide uncovered that .
half suffer from frequent process upsets that result in waste feed cutoff (WFCO)
episodes. Concern over "increases in hazardous constituent trace ﬁetals,
hazardous constituent organics, and HCL emissicns® (USEPA 1993 p. B7) with
repeated WFCO episodes motivated research on the fate of metals during such

episodes,

The results of that research, however, could not be conclusive for lead
emissions, because of significant disagreement between the two identical tests
baseline (not WFCO) conditions. The variability in the lead emissions asgsociated
with those two essentially identical test conditions prevented any eﬁission
increases due to WFCQO’'s from being significant when compared tc the "noise” of
variability. Though frustrating from the standpoint of answering the motivating
concern, a significant, relevant conclusion can be drawn: current technology
{including process control, analytical metheds) is not sophisticated enough to
produce repeatable regults, continuous operation, or predictable lead emissions

from incineration of hazardeus wastes, especially those contaminated with metals.

4. Most, if not all, of the byproduct streams would be classified as hazardous

wastes.

38\06\001\DOUGLAS\DGRECBTH . MEM\MST
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' The incineration research that used Supérfuna site wastes, with iead
concentrations much lower than those at the- Douglassv;lle site, found that one
or more of tha byproduct streams would be TC hazardous for lead. Conclusions
from these tests lnclude.,,scrubber 11quor dlscharge_from a wet scrubber APCS
could become a TC hazardous waste in the anlneratlon of 'hot—spot’ lead~-
containing soils, or under scrubber oberatlon at mlnmmunublowdown (p- 17y; 'the
collected particulate from a dry APCS, such as iméabrlc filter, would be a TC
hazardous waste.” (p. 17); and ”The.unfllteredbscrubber llquor ... had lead
concentrations above TCLP limits.” (p.58). B '

The . generatlon of additional hazardous waste streams presents both a

technical problem and a policy lssue‘concern. The technlcal problems of disposal

of "hazardous ﬁaste are well known, however, the issue of cross—media
contamination is perhaps more significant. Transfer of contamination from one
medium to another can be considered acceptable if there are reductlons in the
mobility, toxicity, and volume of the hazardous substances The current research

suggests that the mobility of lead will be increased by incineration because of

. air emissions. The toxicity of lead will not be decreased by incineration, and

could be increased if the -airborne lead ccﬁpdunds are more toxic than their
current form. Finally, if all of the byproduct streams are hazardous (as is
indicated by this and previous studles) and the. ash needs to be stablllzed then
the purported benefit of volume rgductlon will need to ‘be reevaluated.

This new lnformatlon prov1des contlnulng ev1dence of the problems associated
Wlth 1nc1neratlon of metal-contalnlng wastes and LnClneratlpn in general. '
Because of its volatlllty and the many dlfferent toxlc cgﬁpounds that it can
form, lead poses a partlcularly difficult control problem for incineration
s&stems. Publlc oppos;tlon ‘to on-site incineration continues to increase, and
the public is 'mofg“égaﬁﬁféiicéEéﬁr‘at delaying and’ so&étimes -prevgnﬁing
incineration frbm.Séing'implémenﬁedu These %saués-will cerﬁaiﬁly factqr into the
ultimate success and cost of remediating the Douglassville site. The high cost

of ‘incineration is not Jjustified because incineration does not provide a
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corregponding environmental benefit over lower cost remediation technology
alternatives for the Douglassville site. Our opinion is that incineration is
inappropriate because remediation alternatives at other Superfund sites have
switched from on-site incineration, lead emissjons from incineration cannot be
assured to be adequately controlled, and most byproduct. streams resulting from

incineration would beé hazardous wastes.
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,INTRODUCTION S

Mr. Douglas S. Crate is a reg1stered Professzo_:_:_a_l_ﬁpgpmeer in the State of Texas with 17 years
of expenence in proccss (chemical) engineering in the Chermcal Petrochemical, and
Hazardous Waste Industries. For the last ten years Mr. Crate has specialized in combustion
engineering m the producuonloperauons des.lgn, and consulting areas. Mr Crate’s wide
system design, incinerator process sunulanon and modehng, CERCLA litigation support
RCRA Permitting, ‘and generation a.nd/or exécution of seven RCRA Trial Bumn Plans. Mr.
Crate’s expertise in hazardous waste incineration is umquely based on a thorough and well-
proven understanding of téchnical and design fundamentals, significant hands-on experience,

and current familiarity with regulatory procedures and methods

This report is an objecuvc assessment of the 51gmf1cant tcchmcal 1ssuc_:_s_ surroundmg
incineration of wastes at'the Douglassv1lle Dl.sposai Site in Berks County, Pennsylvania. The-
issues are limited to those contained in the EPA Region TII Response {(and its supporting
documentation) which was submitted to the United States District Court for the Eastern
District of Pennsylvania on April 25, 1994 by the EPA Environmental Enforcement Section.
The issues addressed in this report include the following: -

(@)  Scale of the Cross-Tessitore treatability test;

(b)  Treatability and incinerability of Douglassville waste;

(c) Appropriateness of incineration as a rernedy’ for Douglassville;

(d) Impact of chlorme on ermssmn of lead '

(&) PIC emissions;”

(f)  Draft guidance for implementation of exposure assessment for RCRA;
(g)  Appropriateness of partitioning and wet scrubber efficiency assumptions

. "These technical issues wﬂl be discussed in the context of their presentation in the various
memoranda comprising EPA Region III's Response Documents.

DISCUSSION . .~ T T o

Oberacker Memorandum

The Oberacker memorandum, generated by Mr. D. A. Oberacker and Ms. M. K. Richards of
the EPA’s Risk Reduction Laboratory in Cincinnati, Ohio provides the primary technical
review of the. facts and data leading to the decision for incineration as the remediation method
of choice at Douglassville. The recommendations presented in the memorandum are
summarized as follows: - :

- The waste is relatively uniform in composition and “faiﬂy well characterized”;

-~ ---pilot scale treatability studies are desirable to "fine tune the desirable design
and operating parameters for incineration and to demonstrate the partitioning of
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Ica ll;
. lead concentrations present the only apparent challenge to incineration; .

- a large, transportable incinerator should be able to treat the waste in 2 1- to 2-
year period.

TRC Assessment

Statements made in the memorandum regarding the incinerability of Area 2 waste at
Douglassville reflect the general experience and opinion of the author. The approach taken in
the memorandum avoids any direct, in-depth critical review or examination of the Cross-
Tessitore data, which apparently is the foundation for the EPA’s decisions concerning
treatability and incinerability. The memorandum provides no hard data to substantiate the
viewpdint of the author and concludes (in part) with a restatement of the EPA’s decision for
incineration. The Oberacker memorandum fails to meet our expectation of an extensive and
careful review of the technical issues which underlie the- EPA’s decision for the remediation
of the Douglassville Disposal Site.

Given the available data, we do pot concur with the conclusions of the Oberacker

memorandum. After careful review of the TAMS report we find that portions of the Cross-

Tessitore data (specifically, that data relating to the partitioning of lead) are nor acceptable

for conclusions regarding the technical viability of incineration at Douglassville. Further, the .
Cross-Tessitore data are not sufficient for discussions of incineration’s commercial viability

{cost effectiveness) at Douglassville. The Cross-Tessitore investigation ranks as a process

feasibility study. and should not be relied upon for conclusions other than whether or not

further testing is advisable. There are several reasons for this:

L. Scale of Investigation. The scale of the Cross-Tessitore incinerability tests is
100 smail to be representative of a full size instaliation. Scale-up factors are
required to assess the behavior of mass and heat transport phenomena with
increased equipment size®. Scale-up factors can only be estimated after larger
scale pilot testing has been completed and a comparison of transport effects
made. Transport phenomena have a direct and significant effect on thermal
decomposition of material at the interior of the kiln waste charge’s. Heat
transfer rates (rather than the kinetics of the combustion reaction ocurring at
the exterior of the waste charge) provide the controlling step in thermal
decomposition and therefore must be known in order to determine the optimum
length, diameter and rotational speed of the kiin.

The effect of scale is realized when considering the emission restrictions placed

upon permitted (or permittable) incineration systems. For instance,

determination of destruction and removal efficiency (DRE) to the fourth _
decimal place, as specified by 40 CFR 264.343, is all but impossible for bench

scale investigations. Inherent sampling and analytical errors and the small .
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volume of flue gas evolving from the combustion of several grams of waste
converge to rerider such determinations meaningless. Therefore bench scale
work alone can not provide sufficient data to enable prediction of full scale
performance unless enough full (or pilot) and bench scale data exist and are
available to develop general correlations between the two. The Cross-Tessitore -
- work does not provide this information.

- Representative Samples. The waste charged to the bench scale reactor is not
representative of the composmon of the waste in-situ or to the waste as as it
would be charged to a full size kiln. The TAMS report does not indicate that a

statistically acceptable, three dimensional sampling grid was used to collect
samples from Area 2, nor does it indicate that the samples used to charge the

~ bench reactor were composited in a statistically meaningful manner. According
to the Report, two to three samples were collected at two soil boring locations

in three arbitrarily delineated sections of the two-acre site comprising Area 2.

The Report further states that the borings taken from each section were

composited and designated Matrix A, B, or C according to the section of Area

2 from which they were taken. These composited samples were used to charge
the bench scale thermal reactor used by Cross-Tessitore. This procedure is at
variance with the guidance offered in the EPA’s Test Methods for Evaluating
Solid Waste®.' In order to obtain representative samples, this guidance provides
for the collection and analysis of preliminary samples from which estimates of

the final number of random (not haphazard) samples to be taken. The guidance

~clearly defines the proper procedure and several methodologies for insuring
results which are statistically representative of contamination within the site.

The TAMS report does not mention any of the statistical determinations that
are required by the EPA guidance or that a sampling plan incorporating an
acceptable random sampling method was used. Other similar EPA guidance is

also indicated in'a text prepared by D. S. Barth of the Umversny of Nevada-

Las Vegas for the EPA Environmental Research Center.!

Any conclusion that (a) the waste as tested by Cross-Tcssitore: is of ‘statistically
representative composition, or (b) the waste in situ is sufficiently uniform for
design or ¢ost estimating purposes is certainly premature and likely inaccurate.

The Oberacker memorandum concedes. that waste charge composition is vitally
important by pointing out that commercial incineration facilities "...do a lot of
waste blending with other waste streams to adjust the waste’s properties and of
course for business reasons". In spite of this statement, however, the
memoraridum fails to critically assess the sampling and compositing methods

' mdlcatcd in thc TAMS report

...Insuﬁ‘iczent Data. The Cross-Tessitore mvestlgauon does not include an
analysis of the flue gas. Cross-Tessitore justifies this omission by indicating
that a mathematical mass balance is sufficient for determining the speciation of
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the flue gas. This assumption seriously lacks merit because of its total
disregard for predictable sampling and analysis erfors. Without the
corroborating data of the flue gas analysis, no basis for confidence in the
accuracy of a mass balance exists, except in the cases where more lead was
found in the ash than was charged to the bench reactor. In this case we
confidently assign zero confidence to the analytical accuracy and resultant
“mass balance". -

Even though a combined data base of ash and flue gas analyses would lack
acceptable precision and accuracy for design purposes, the additional data is
justifiable ro establish the need for or direction of further work. We may say
with certainty that the data required to support the EPA’s implied predictions
of APCS loading or even to suggest the type of APCS best suited to the Area 2
waste are not available in the Cross-Tessitore investigation.

The tone of the Oberacker memorandum generally indicates support for
incineration as the treatment of choice for Douglassville waste material.

However this support is not directly extended to the data being considered.

The memorandum carefully hedges its supportive comments with a
recommendation for pilot scale studies. The memorandum suggests pilot

testing “...to fine tune the desirable design and operating parameters for
incineration and to demonstrate the partioning of lead...”. In addition, the
summary statement "...a well designed and operated transportable incineration
systern should be capable of safely and effectively treating the waste for .
organics” falls short of support for incineration of soils with high lead
concentrations, such as those found at Douglassville. Agdin we point out that
conclusions and support for incineration as given in the Oberacker

memorandum result from opinion and speculation rather than the data which

are required to achieve a "well designed unit”. Such data are not available.

Impact of Chlorine on Lead Fmissions. The memorandum states that "lead levels of this
magnitude in the waste should not bebave in a volatile manner so as to present a stack _
emissions problem...". However, Table III-9 of the EPA’s Guidance on Metals and Hydrogen
Chloride Controls for Hazardous Waste Incinerators (August 1989) suggests that 0.0% of the
lead in the waste feed is partitioned to the ash even when no chiorine is present in the waste
feed charge. Further, studies conducted at the USEPA Risk Reduction Laboratory>*#1!1243
indicate that lead partitioning is especially sensitive to small amounts of chlorine present in
the feed. One of the studies concludes that lead is relatively volatile in the presence of
chlorine, with 83.7% of lead partitioning to ash when no feedstock chlorine is present, but
dropping rapidly to 15.0% when feedstock chlorine reaches 4% by weight.

The view expréssed in the Oberacker memorandum is not consistent with the EPA’s
published guidance nor with available contemporaneous research. Again the memorandum
provides only opinion, speculation, and/or conjecture.
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Approprzareness of Incineration. Any discussion of the ' appropnatcness" of a remediation
method must include the terms of its ¢ost and effectiveness in comparison with those of other
available methods. As mentioned previously, neither the Cross-Tessitore data nor the
Oberacker memorandum provide adequate evidence for the effectiveness of incineration at
Douglassville. The Oberacker memorandum does raise several issues that bear upon the cost
of incineration, but does not discuss them. In stating that "...commercial facilities typically do
a lot.of waste blendmg with other waste streams to adjust the waste’s properties and of course
for busmess reasons thc rncmora.udum seems to suggest that the waste . comp051uon data
impact on through-put costs. Similarly, the memorandum raises the issues of water injection
(in addition to waste blending techniques) and ash sohdzﬁcatlon both of which carry heavy
cost implications. The Oberacker memorandum thereby acknowledges the impact of cost-
oriented issues, but fails to provide critical or meaningful discussion of them. The tone of the
‘memorandum indicates a reluctance to state clearly that a detenmnanon of these criteria is
impractical if not impossible at the bench scale level and not within. the scope of fea51b111ty

, assessments such as the Cross-Tessitore work. . .

Considered alone, on-site waste blendmg is an expensive operation. It is relevant'and
important here to note that waste feed bIend.mg costs have been the source of disputes with
on-site incinerafién vendors stemming from charges of mis- representatlon of the waste
characterization’. These disputes have resulted in litigation, work stoppages and- other
schedule disruptions. Considering these facts it is obvious that costs associated with waste
blending and the potential costs of inaccurate waste characterization (ie, composition and
uniformity) should neither be neglected nor made on the basis of feasibility data.

The memorandum makes no attempt to compare available treatment options The
memorandum concedes that a 2- to 3-man week review by the EPA’s "own expert consultant
firms" would be required to fully assess the report submitted by the Barr Engineering

- Company and entitled "Supplemental Alternative Analysis Report - Operable Unit 2 - Phase
H!r

Flores Memorandum

"The Flores memorandum was prepared by Ms. Patricia Flores. Ms. Flores is the
Ais/Superfund Coordinator for the Program Development & Assessment Section of EPA
Region IIL.  Her memorandum provides the relevant points of law and technical background
regarding the formation of dioxin during incineration. The memorandum summarizes by
saying that dioxin and other products of incomplete combustion are generated primarily as a
function of the operational control parameters of the incinerator and to a lesser extent as a
function of the chlorine content of the Waste mcmerator

" TRC Assessmént

PIC Emissions. Ms. Flores’ statement that "Etnissidns of PIC cannot be determined by
. predictive methods, they must be monitored during a trial burn" makes a strong point
regarding risk assessment of incineration systems. Ms. Flores’ remark highlights the

AR307L25




conservative posture of the EPA regarding incineration risks. The conservative posture taken
by Ms. Flores seems inconsistent with Region III’s advocacy of incineration as the treatment

of choice on the basis of several bench-scale determinations, all of which were so excessively
small as to preclude measurement of emissions in the ppm range. ' .

Ms. Flores indicates that possible causes of PIC emissions include low temperatures due to
quenching, residence time short-cicuits, and waste/combustion air mixing effects. These
criteria are the focus of effective design studies. She further states that operational control
parareters are of greater concern than chiorine content of the waste regarding the emission of
PICs. An obvious conclusion from Ms. Flores’ remarks is that the bench scale tests
performed during the Cross-Tessitore investigation can not be considered adequate for the
determination of highly important design criteria, especially those which relate to the emission
of PICs. e SRR S

Draft Guidance. The Implementation of Exposure Assessment Guidance for RCRA is issued
as a draft document which is not to be cited or guoted. However the document clearly
conveys the conservative posture of the EPA with regard to emission of PICs such as
chlorinated dibenzo-p-dioxins and dibenzofurans. Given the requirement (as correctly restated
by Ms. Flores) of $9.9999 percent DRE for all dioxin and PCB wastes, the EPA’s concern for
the amount of poteptially emitted dioxin or dibenzofuran is quite high. These toxic
compounds are apparently of great concern to the EPA even when they are emitted at rates
less than 1/50,000 of the hydrocarbon mass being emitted in the stack of a permitted (or
otherwise permittable) inciperator operating at the lawful minimum DRE. Again this seems
inconsistent with EPA Region II's advocacy of incineration as the treatment of choice for
Douglassville on the basis of the Cross-Tessitore bench scale incinerability test.

Kunz Memorandum

The Kunz memorandum was prepared by Ms. Patricia Flores for Mr. Joseph W. Kunz, Chief
of the Program Development & Assessment Section of EPA Region . The memorandum
contains a revised exposure assessment of the predicted emissions from the proposed
incinerator at Douglassville Area 2 Superfund Site. The memorandum indicates that the data
presented in the exposure assessment will subsequently be used to prepare a risk assessment
for the site. Regarding the destruction of organics in the waste, the memorandum makes (and
clearly states) the assumption that the proposed incinerator will operate with a DRE of
09.9999%. Regarding the partitioning of lead in the incineration system, the memorandum
restates the EPA’s conservative guidance for lead partitioning (100% partitioning to the flue)'®
but assumes for purposes of the exposure assessment that 40% of the lead partitions to the
flue.

TRC Assessment

Partitioning Assumptions. The Kunz memorandum indicates that the EPA is apparently
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willing to abandon without question its own gu1dang:e__rec_rard1ng partitioning for lead on the
basis of feasibility grade studies such as the bench scale incinerability investigation performed
by Cross-Tessitore. As in the Oberacker memorandum, the EPA here again fails to examine
the critical issue of the validity of the Cross-Tessitore data. Also as before the EPA provides
no rationale nor corroborating data from other studies to support its use of a lead partitioning
factor so dramatically at variance with its own published guidance material. Certainly the use
of the Cross-Tessitore data leads to a reduced calculated emission rite and a consequentially,
reduced risk associated with lead. The wide disparity which exists between the lead
partitioning factor Stggested by the guidance and the partitioning'of lead in the Cross-
Tessitore studies diminishes confidence in either number and is evidence that more study is
necessary before incineration can be recommended as the treatment of choice for the
Douglassville Site.

and hydrofluoric acid (HP) are common in practtce and the hterature L1kew1se the scrubbing
efficiency for SO, as stated in the Kunz memorandum is supportable in pracuce

SUMMARY S R

The EPA’s Decision Document falls short of substantiating its claim regarding incineration as
the treatment of choice for the Douglassville Disposal Site. None of the memoranda
addressed in this report directly challenge the validity of the data contained in the TAMS _
Report nor cite Gther relevant data from literature or commercial sources. Further, none of
.the memoranda examine the cost-effectiveness of incineration as opposed to other available
technologies. Supporting comments concerning incinerability of the waste are largely opinion
and add very little substance to the EPA’s original position, Whlch in fact was based on small
scale feasibility studies undertaken by Cross-Tessitore. ,

Assumptions made in several of the memoranda are inconsistent with previously published
EPA guidance or research. Most notable are the Kunz memorandum’s unsupported
acceptance of the available lead partitioning data and the Oberacker memorandum’s

. assumptions on the affect of chlorine on lead partitioning. The type of examination provided
by these two authorities can only support the original conclusion made by the EPA and can
hardly be described as adding any value to the qucsuon of incinerability of waste at
Douglassville. o _

Even while providing what amounts to "moral support” for incineration at Douglassville, the
Oberacker memorandum calls for further study on a larger scale to answer the questions
pertaining to design and operation of the proposed incineration system and to further
"demonstrate the partitioning of lead". Similarly, the strong position taken by the Flores
memorandum regarding determination of risk assessment by actual test as opposed to
determination by predictive methods adds weight to the argument that a decision of
incineration as the treatment of choice is premature. :
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PB92-963373

United States Office of Sobd Waste and

Washington, D.C. 20480

SEPA Supplemental Guidance to
RAGS: Calculating the
Concentration Term

Publicanton S285.7-08]
May 1932

Office of Emergency and Remedial Responsa

intermitent Bulletin
Hazardous Site Evaiuation Division, 05-230

Voiuma 1 Nummber 1

The overarching mandate of the Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) is to protect human health and the envirorment from current and potential threats posed by

ncontrolled releases of hazardous substances. To help meet this mandate, the U.S. Environmental Protection

Agency’s (EPA’s) Office of Emergency and Remedial Response has developed 2 human heaith risk assessment

process as part of its remedial response program. This process is described in Risk Assessment Guidance for

Superfurd: Vokusme I — Human Health Evaluation Manual (RAGSHHEM). Part A of RAGS/HHEM

‘ad&wathemmkmgadmaMappmmrmmgmmmdmdnﬂs

from hazardous substance releases ar Superfund sites.

This bulletin explains the concmtration term in the cxpostu'elinmkz equaﬁon 10 remedial project
managers (RPMs), risk assessors, statisticians, and other personnel. This bulletin presents the general intake
egquation as presented in RAGS/HHEM Part A, discusses basic concepts concerning the concentration term,

‘describes generally how o caiculate the concentration term, presents examples to iflustrate several imporiant
pomts, and, lastly, identifies where 10 get additional help.

THE CONCENTRATION TERM For Superfund assessments, the
’ ‘ ‘conesntration term (C) in the imtake equation is
an estimate of the arithmetic average concentration
for a contaminant based on a set of site sampling
results. Because of the uncertainty associated with

How is the cnncentuhon term nsed"

RAGSEEEM Pan A “preseuts the

~ Superfund risk assessment process in four “steps™ estimating the true average concentration at a site, i

(1) dara coliection and evaluation; (2) exposure
assessment; (3) toxicity assessment; and (4) risk

characterization. The concentration term &5

caiculated for use in the exposure assessment step.
Highlight 1 preseats the general eguation
Superfund uses for calculating exposure, and
illustrates that the concentration term (C) is one
of several parameters npeeded o estimate
contaminant intake for an individual

the 95 percent upper confidence limit {UCL) of

the arithmetic mean should be used for this -,"‘—~

variable. Thbe 95 percent UCL provides reasonabie |
confidence that the true site averapgs will not be
underestimated.

Whynsean:mgevﬂueforthemnmnon
term?

An estimate of average concentration is used
because: '

these bulletins,

Supplenaunl Guidsnce 10 RAGS is & bullatin series on risk assesgment of Superfand sites. These bulleting serve s supplements 10
Risk Aseezsment Guidance for Supafund: Vobane [ — Human Health Evakudion Marwal The information presented i intended as
guidance to EPA snd other goverpment employees. It doey ot constinne rulemaking by the Ageney, snd may pot be reiied oa o
mawhnmwmwnmmwwmmm mommmuhmm:sumwh
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I=Cx

where:
¢ = contaminnt concentration
CR = contact (intake) rate

BW = body weight
AT = averaging time

Highlight 1
-+ GENERAL EQUATION FOR ESTIMATING EXPOSURE
TO A SITE CONTAMINANT

CRxEFD

I = inmke (Le, the quantitative measuré of exposure in RAGS/HHEM)

EXD = exposure frequency and duration

b 4

1
BW AT

(8] carcinogenic and chronic nopcarcinogenic
toxdcity criterfal are based on Kifetime
average exposures; and

2 averzge concentration is most
represeptative of the concentration that
would be contactad at a site over tme.

For eample, if you assume that an exposed
individual moves randomly across an exposure
area, then the spatally averaged soil concentration
can be uvsed 10 estmate the woe average
concentration conticted over tme. In this
example, the sverzges concentration contacted aver
time would equal the spatally averaged
copcentration over the exposure arex. While an
individual may not zctually exhibit & troly random
pattern of movement 4CTOSS AN eXpOsuUTe area, the
assumption of equal time speat in differsnt parts
of the arez is 2 simple but reasonable approach.

When should an average concentration be used?

The two types of ecposure estimates now
being required for Superfund risk assessments, 2
rezsonable maximum exposure (RME) and an
xverage, should both use an averape concenration.
To be protective, the overall estimate of intake
(so¢ Highlight 1) used as x basis for action a1

1 When scute woxicity is of most concerz, a long-
1eIm sverage concentration geaerally should not be
used for risk assessment purposes, as the focus
should be 1t estimate shomi-term, peak
concentratons.

Superfond sites should be an estirpate in the high
end of the intake/idose distribution.  One high-ead
opdon is the RME used in the Superfund
program. The RME, which is defined as the
highest exposure that could reasonzbly be expectad
10 occur for a given exposure pathway at a site, is
intended to account for both upcertainty in the
contaminant concentration and varizbility in
€Xposure paramerers (&g, exposure frequency,
averaging time). For comparative purposes,
Agency guidance (U.S. EPA, Gujdance om Risk
Characrerizarion for Risk Mansges and Risk
Assessors, February 26, 1992) states that an average
estimate of exposure 2iso shouid be presented in
risk assessments. For decisjop-making purposes in
the Superfund program, however, RME is used to
estimate risk.®

Why use an estimate of the arithmetic mean
rather than the geometric mean?

The choice of the arithmetic mean
conceptration as the appropriate measurs for
estimating exposure derives from the need to
astimate an individual’s long-term average
exposure. Most Agency health criteria are based
on the long-term average daily dose, which is
simply the sum of all daily doses divided by the
wotal number of days in the averaging period. This
is the definition of an arithmetic mean. The

2 For additional information on RME, sec
RAGS/HHEM Part A and the National Oil and
Harardous Sybstances Pollution Contingency Flan
(NCP), 55 Federal Register 8710, March 8, 1990.
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arithmetic mean i appropriate regardiess of the
. pattern of daily exposures over time or the type of
statistical distribution that might best describe the
sampling data. The geometric mean of a set of
sampling results, however, bears po logical
connection to the cumulative intake that would
resuit  from lopg-term contact with  site
contaminants, and it may differ appreciably from —
and be much iower than — the arithmetic mean
Althouegh the geometric mean is a cooveniént
parameter for describing central tendencies of
lognormal distributions, it is not an appropriate
basis for estimating the concentration term used in
Superfund exposure assessments. The following
simple example may help clarify the difference
berween the arithmetic and gegmetric mean when
used for an exposure assessment:

Assume the daily exposure for 2 trespasser
subject to random exposure at a site is 1.0,
o.01, 1.0, 001, 1.0, 0.01, 10, and 0.01
units/day over an 8-day pedod. Given
these vaiues, the cumulative exposure is
simply their summation, or 4.04 umits.
Dividing this by 8 days of exposure resuits
in an arithmetic mean of 0505 units/day.

" This is the value we would want to use in
a risk assessment for this individual, not
the geometric meag of 0.1 unirs/day.
Viewed another way, multiplication of the
geometric mean by the number of days
equals 0.8 units, considerably lower than
the imown cumulative exposure of 4.04
units,

UCL AS AN ESTIMATE OF THE
AVERAGE CONCENTRATION

What is a 95 percent UCL?

The §5 percent UCL of 2 mean is defined
as a value that, when calculated repeatedly for
randomiy drawn subsets of site data, equals or
excesds the trze mean 95 percent of the time.
Although the 95 percent UCL of the mean
provides a conservative estimare of the average (ot
mean) concentration, it should not be confused
with a 95'® percentile of site concentration data (as

shown in Highlight 2).

AWhy use the UCL as the average concentration?

Statistical confidence limits are the classical
tool for addressing uncertainties of a distribution
average. The 95 percent UCL of the arithmetic

mean concenrratiop S used as the -average
concentration because it is not possible to know
the tue mean. The 95 percent UCL thersfore
accounts for uncertainties due to limited sampling
dars at Superfund sites. As sampling data become
less limited at a2 site, uncertainties decrease, the
UCL moves closer to the true mean, and expasure
evaluations using either the mean or the UCL
produce similar results. This concept is {llustrated
in Highlight 2.

Shouid a vaipe other than the 95 percent UCL be
used for the concentration?

A wvalue other than the 95 percent UCL

car be used provided the rtisk assessor can

docament that high coverage of the true
population mean occurs (ie., the value equals or
exceeds the true population mean with high
probability). For exposure areas with limited
amounts of data or extreme variability in measured
or modeled data, the UCL can be greater than the
highest measyred or modeled concentration. In
these cases, if additional data cannot practicably be
obtained, the highest measured or modeled value
could be used as the concentration term. Note,

however, that the true mean still may be higher

thap this maximum value (Le., the 95 percent UCL
indicates 2 higher mean is possible), especially if
the most contaminated portion of the site has not
been sampled.

CALCULATING THE UCL

How many samples are necessary to caleniate the
95 percent UCL?

Sampling data from Superfund sites have
showm that data sets with fewer than 10 samples
Per exposure area provide poor estimates of the
mean conesniration (i.e., thers is a larpe difference
berween the sample mean and the 95 percent
UCL), while data sets with 10 to 20 samples per
exposure area provide somewhat beter estimates
of the mean, 2nd data sets with 20 10 30 samples
provide fairly consistant estimates of the mean
(ie., the 95 perceat UCL is close o the sample
mean). Remember that, in general, the UCL
approaches the true mean as more samples are
ipcluded in the cajculation. .

Shouid the data be transformed?

EPA’s experience shows that most jarge or

“compiete® environmental contaminant datz sets
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Highlight
COMPARISON OF UCL AND 95 PERCENTILE

2

Oharvallons

10

50
Upner Canfldencs
Limit (UCL)
4D b efmo*lluu
3 P

AsmphﬁmmmsUadmcmnmmdmmmmmwhﬂem%ﬁ
percentile of the distribution remains at the upper end of the diswibution.

from sofl sampling are lognormally disuibured
rather than normally distributed (se= Highlights 3
and 4 for Hlostadons of lognormal and normal
distribudons). In most cases, it & reasonable
0 assume that § scil sampling data are
lognormaity disiributed. Because tansformation is
2 Decessary step in caleulating the UCL of the
arithmeric mean for 2 lognormal diswibnrion, the
datz should be tansformed by uvsing the natural
logarithm function (L., calcolats Iu(x), where xis
‘the value from the data set). However, in cases
where there is 2 question about the distribution of
the dam sef, & statistical test should be used o
identify the best distributiona] asswmpton for the
daz set. The W-iest (Giiberz 1587) is one
statistcal method that can be nsed to determine if
& data set is consistent with a noimal or lognormal
disuibution. In all cases, it is vaiuabie to plot the
data to better undersiznd the conlaminant
distribution at the site.

How do you caimulate the UCL for 2 lognormal
distribertion?

To calculate the S5 percent UCL of the

arithmetic mean for & lognormally distributed data

set, first transform the data using the natural
logarithm fonction as discussed previously (Le,
calculate In(x)). After transforming the data,
determine the 95 percent UCL for the darz set by
compileting the following four steps:

(1)  Calculare the arithmetic mean of the

trapsformed data (which is also the log of

the geometric mean);

(2y  Calculate the standard deviation of the
© transformed data;

(3)  Determine the H-statistic (e.g., see Gilbert
. 1987); and

(4)  Calculate the UCL using the equation
shown in Highlight 5,

How do you caulcuiate the UCL for a nonnal

" distribution?

If a statistica} test supporns the assumption
that the data set is normally distributed, calculate
the 95 percent UCL by complering the following

four steps:
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Highlight 3
EXAMPLE OF A LOGNORMAL DISTRIBUTION

2
=2
-
2
-
2
©
L Lt L : 1 i
10 ‘“'!5 2 = x s 40
Concantration
Highlight 4
EXAMPLE OF A NORMAL DISTRIBUTION
-
S
-
4
-
-]
Q
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Highlight §
CALCULATING THE UCL OF THE ARITEMETIC MEAN
* FOR A LOGNORMAL DISTRIBUTION

UCL = £ FrastesBN/a)

H-statistic (e.g, from tble published in Gilbert 1587)

where:

UCL = upper confideace limit

¢ =, constant {base of the natural log, equal to 2.718)
X o= mean of the gansformed data

5 = standard deviation of the mansformed data

H o

1 = number of sampies

Highlight
CALCULATING THE UCL OF THE ARTTEMETIC MEAN FOR A NORMAL DISTRIBUTION

6

UCL=x+t(slyn)
whelrc:
UCL = upper confidence limit .
X = mezn of the untransformed data -
5 = standard deviation of the untransformed dama
t = Student-t statistic (e.g., from table published in Gilbert 1587)
n = ‘number of samples

unirznsformed data;

(@) Calculste the standard deviation of the
untransformed dara;

3) Determine the one.tmiled t-statistic (e.g.,
see Gilbert 1987); and

(4  Calculate the UCL using the equation
presented in Highlisht &

Use cavdon when applying normal distribution
czlcuistions if there is a possibility that heavily
contzminated portions of the site have not been
adequarely sampled. In such cases, 3 UCL from
normal distribution calculations could fall below
the tne mean, even If a Hmited data set at a site

appears normally distwibured.

{I) Calculate the arithmetic mean of the

EXAMPLES

The examples shown in Highlights 7 and 8
address the exposure scenario where an individual
at a Superfund site has eqeal opporwaity to
contact s0if in any sector of the contaminated area
over ime. Even though the eamples address only
soil exposures, the UCL approach is applicable to
all exposure pathways. Guidance and cxampies for
otber exposure pathways will be presented in
forthcoming bulletins.

Highlight 7 preseats & simple data set and
provides a stepwise demonstration of transforming
the data — assuming a lognormal diswibution —
and caicufating the UCL. Highlight § uses the
same data set to show the difference berwesn the
UCLs that would result fom assuming normal and
lognormal distibution of the data  These
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Highlight 7
EXAMPLE OF DATA TRANSFORMATION AND CALCUIATION OF UCL

This exaraple shows the calculation of 2 95 percent UCL of the arithmetic mean
concentration for chromium in sofl at 2 Superfund site. This example is applicable oniy to a A
scenario in which 2 spatially random exposure pattemn is assumed. The concentrations of chromium
obtained from random sampling in soil at this site (in mg/kg) are 10, 13, 20, 36, 41, 59, 67, 110, 110,
136, 140, 180, 200, 230, and 1300. Using these data, the following steps are taken 1o calculate 2
concentration term for the intake equation:

(1 Flot the data and inspect the graph. (You may need the help of a statistician for this part
[as well as other paris} of the calculation of the UCL.) The piot {not shown, but similar to
mghﬁ.hts)shmash:wmmcnghneommmm:hnlogmrmaldxsﬁbunon

@ 'I’za.nsform the data by taking the natural log of the values (L.e., determine In(x)). For this
data set, the transformed values are: 2.30, 2.56, 3.00, 358, 3.71, 4.08, 4.20, 4.70, 4.70, 451,
4.94, 5.08, 530, 5.44, and 7.17.

3) Apply the UCL equation in Highlight 5, whete:

438
3.163 (based on 95 percaar)
15 :

i
]

ﬂm“
0oy i

The resulting 95 percent UCL of the arithmetic mean is thus found to equal (529, or 502 my/kg.

. Highlight 8
CGN[PAMG UCLS OF THE ARITHMETIC MEAN ASSUMING DIFFERENT DISTRIBUTIONS

In this sxample, the data presented in Highlight 7 are used demcnst:mc the difference in
the UCL that is seen if the normai distribution approach were inappropriately applied o this data
set {ie, 1£, in this mmpie, a normal distribution is assumed). _

ASSUMED DISTRIBUTION:  Normal - Lognormal
TEST STATISTIC: : Student-t _ H-statistic
95 PERCENT UCL (mg/kg): . 325 502
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examples demonstrate the impormnce of using the
corTect assumptions.

WHERE CAN | GET MORE HELlP?

Additopal information on Superfund’s
policy and approzch o caiculating the
concentration term and estimafing exposures at
waste sites can be obtained in:

& TS EPA, Risk Assesyment Guidance
Jor Supafund: Volume I — Human
Heath Evaluation Manual (Part A),
EPA/S40/1-89/02, December 1989,

e US. EPA, Guidince for Dawm
i in Risk Asversment,
EPA/540/G-50/008 (OSWER
Directive 9285.7-05), October 15990,

o US.EPA, Risk Assesonent Guidance
Jor Superfund (Pmd-Ba:dme&sk

Useful statistical guidance can be found in many

standard textbooks, incuding:

®  Gilbert, RO, Statistical Methods for
Environmental Potiution Monzoring,
‘Van Nostrand Reinhold, New York,
New York, 1987.

Questions Or comments concerping  the
concentragon texm can be directed to:

&  Toxics Integration Branch
Office of Emergency and Remedist

Response

401 M Street SW
Washington, DC 20460
Phone: 202-260-9486

EPA smff.can obmin additional copies of this
bulletin by calling EPA’s Superfund Document
Ceater at 202-250-9760. Others can obtain copies
by contacting NTIS at 703-487-4650.

Unlted States
Environmenta! Protection

Agency (O5-230)
Washington, DC 20450 °

Cfficiat Busineas
Penatty for Privte Use

First-Clsss Mall
Postage and Fees Paid
ERPA

Permit No, G=35
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is made in filling your order, if the item was received:

NTIS does not permit return of items for credit or
refund. A replacement will be provided if an error
in damaged condition, or if the item is defective.

Reproduced by NTIS

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

This report was printed specifically for you
order from our collection of more than 1.5
million technical reports. :

For economy and efficiency, NTIS does not maintain stock of its vast
collection of technical reports. Rather, most documents are printed for
each order. Your copy is the best possible reproduction available from
our master archive, If you have any questions concemning this document
or ary order you placed with NTIS, please call our Customer Services :
Department at (703)487-4660.

Always think of NTIS when you want

® Access to the technical, scientific, and engineering resuits generated
by the ongoing multibiliion dollar R&D program of the U.S. Government.
® R&D results from Japan, West Germany, Great Britain, and some 20
cther countries, most of it reported in English.

NTIS alsc operates two centers that can prowde you with valuable
information:

o The Federal Computer Products Center - of‘fers software and
datafiles produced by Federal agencies.

¢ The Center for the Utilization of Federal Technology - gives you
access to the best of Federal technologies and laboratory resources.

For more information about NTIS, send for our FREE NTIS Products

and Services.Catalog which describes how you can access this U.S. and
foreign Government technology. Call (703)487-4650 or send this
sheet to NTIS, U.S. Department of Commerce, Springfield, VA 221 61
Ask for catalog, PR-827. :

Name
‘Address

Telephone

m - Your Source to U.S. and Foreign Government
Research and Technology.
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SUBJTRCT: EPA's Dratt Waste Hinimxzation and Combustion Strategy
and Its Implications For Syperfund

FROM: _Elliott P. Laws
assistant Adminis

TO3: - Directer, Waste Hanaqanant Division
N ' " "Regioms I, IV, V, VII °
‘ Director, Emergency and Renadial Rasponse Division
Region II
Director, Hazardous Waste Management Division
. Ragions III, VI, VIII, IX
, Dlrector, Hazardous Waste Division

Region X
Director, Environmental S¢rvic-s Divigion
- . chions I, vi, VII

‘II' RURPOBE

Oon May 18, 1993, Administrator Carol M. Browner released a
Draft Waste Minimization and combustion Strategy (also referred
to as tha Draft Strategy) which outlined a series of steps the
Agency can undertake to reducs the amount of hazardous waste
generatad in this country and to ensure the safety and
reliability of hazardous waste combustion facilities. This
memorandum addresses the relationship between the activities’
being implemented under the Draft Stratngy and ongeing Superfund
projects. , ‘

BACEGROUND
The Administrator's announcement contained a series of

short-and long-~term actions to address the issues associated with
the combustion of hazardous waste. The short-taerm actions

discussed in the Draft strategy include:
EGED M[ED

wav 19 1994

. . - C e S o oA, HLEBION WV
) WAbTE ‘MANAGEMENT OIVISION
. . ' ‘ OFFICE OF THE DIRECTOR
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. Agygressive use of waste minimization measures as part
of permitting, enforcement and other afforts at J
facilities that generate and treat combustible waste; ‘ .

. Establishment of management priorities for the Agency‘s
combustion permitting workload over an 18-month pericad;

- Having a risk assessment conducted at each combustion
facility for which a new permit would be issued. This
risk assessment would evaluate both direct and indirect
exposure pathways;

. Use of omnibus permit authority, as necessary to
protect human health and the environment, in permits
that are to be issued. Pollutants that might redquire
controls more stringant than those in existing
regulations include particulate matter (possibly
individual toxic metals), and dioxins and furans
(assuming individual facts justify more stringent
limits):

- Enhancement of public participation in permitting of
combusticon facilities; and

. Enhancenent of inspecticn and enforcement efforts
regarding compliance with EPA's regulations and with
individual facility permit conditions.

Our objective is to continue to implement Superfund remedies
involving incineration in a manner consistent with both the
Agency's goal of acting expeditiously to protect human health and
the environment, and with the intent of the Draft Strategy.

AMBLEVENTATION

The Administrator's announcement clearly indicates that the
Praft Strategy is focused towards polliution prevention at its
source. With regard to Superfund incineration projects, the
Administrator expressly noted that, “...remediation wastes
present a different circumstance than newly generated wastes angd,
given the finite sat of options for dealing with historic cleanup
slites, combustion may be the most appropriate remedy. In
addition, waste minimization opportunities at cleanup sites are
usually severaly limited.” Given this distinction between
remediation sites under Superfund and ongoing waste generation at
RCRA. facilities, the Agency's l8-month shift of permit priorities
under RCRA away from new combustion capacity does not mean that
incineration should not be considered in assessing Superfund
remedies. .
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In keeping with the spirit of the Administrator's )
announcement, however, we believe certain provisions of the Drarft

Strategy may ke applicable to Superfund on-site incineration
projects. We are providing EPA Regions with the following
guidance for determining applicable provisions of the Drarft
Strategy.

Riak Assesament for Projects Currently Pre-ROD

In order to obtain input from all relevant parties on health
issues relating to hazardous waste incineration, we recommend
that EPA Regions consult with the Agency for Toxic Substances and
Disease Registry (ATSDR) when incineration is a strong candidate
for selection as a remedy. ATSDR performed a review of hazardous

. waste incineration and has had experience with health issues
involving incineration at a number of hazardous waste sites. The
consultation with ATSDR should occur early on, preferably before
developing the proposed remedial action plan.

CERCLA contains a provision that remedial actions must at
least attain (or waive) substantive standards set in applicable
or relevant and appropriate requirements (ARARs) of other
environmental laws. By definition, the Draft Strategy is not an
ARAR since it is not itself a legally enforceable Federal or
State regquirement. See 40 CFR 300.5. However, EPA regards

" material, such as non-promulgated critaria, advisories, guidance
and proposed standards issued by Federal or State govermments, as_
guidance "to be considered™ (TBC). See 40 CFR 300.400(g)} (3).

The Draft Strategy is to be regarded as TBC guldance at sites
where a ROD or Action Memorandum has not been signed.

Although compliance with TBCs is not mandatory (as it is for
ARARs, absent a waiver), TBCs may be very useful in determining
what is protective in selecting Superfund remedies. Therefore,
provisions of the Draft sStrategy should be treated as TBCs and
taken into account when making response action decisions that
select incineration subsaquent to the date of this memorandun.

EPA Regions should conduct a site-speclflc risk assessament,
including consideration of indirect pathways, to ensure that an
incinerator can be operated in a manner protective of human
health and the environment. As a first step in the risk
assessment process, a screening level risk analysis using highly
conservative default values for key axposure parametars and other
conservative assumptions may be conducted to determine whether
the risk from the given site is below a level of concern. In
cases where the risk from such an analysis is above a negligible
or de minimis level, an in-depth szte-spec;flc risk assessment
should be performed. This approach is consistent with the draft
implementation guidance of the 0ffice of Solid Waste for
performing risk assessments of emissions from facilities burning
hazardous wastes.

CAR307LY |
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Administrator provided EPA Regions with clarification of the
relationship between the risk assessment and setting appropriate
emission levels for particulate matter, dioxin and furans. Among
other things, the memorandum emphasized that emission limits for
a particular site must be determined on a site-specific basis,
based on the result of the site-specific risk assessment and all
other relevant factors. The August 1] memorandum, although
primarily intended as quidance for regional permit writers, ‘is
also applicable to Superfund and should be used by EPA Regions in
making decisions on remedial projects.

In a memorandum dated August 11, 1993, the Acting Assistant .

Further guidance regarding screening level risk analyses and
rigk assessments is currently being developed and will be
available as soon as possible. For an update on these efforts,
please have your staff contact Jo Ann Griffith in the Design and
Construction Management Branch, Hazardous Site Cantrel Division, .
at (703) 603-8774. -

risk Assessment for Projects Currently Post=ROD

It is important to note that the Draft Strategy does not
question the protectiveness of previocus incineration RODs.
Nonetheless, in order to retain the highest level of pubiic
confidence, EPA Regions should take intoc account appropriate
elements of the Draft Strategy on a site-specific basis for post-
ROD projects. : :

We are currently organizing a technical support group to .
help EPA Regions make site-specific risk determinations
concerning tha application of the Draft Strategy to post—ROD
projects. The group will be available to consult with EPA
Regions on issuas, such as conducting screening level risk
analyses and risk assessments that include indirect exposure
pathways. I strongly encourage regional representation on the
technical support group. EPA Regions should identify interested
regional staff with appropriate expertise and have them contact
John J. Saith, Chief, Design and Construction Management Branch,
Hazardous Site Control Division, at (703) 603-8830.

Public Participation and Oother Proviasions of Draft Strategy

With respect to the enhanced public participation provisions
of the Draft Strategy, the Superfund program already advocates
early, direct, and meaningful public participation in the cleanup
proces=s with much of the emphasi= on pre-ROD projects. Superfund
community Involvement staff use a variety of techniques to
promote effective public participation throughout the cleanup
process, and, especially pre-ROD, these technigques are consistent
with the Draft Strategy. EPA Regions should, where appropriate,
seek additional opportunities to involve the public in post-ROD
projects. For example, EPA Regions may seek public invelvement

AR307LL2
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during the pPlanning and operation of trial burns or by holding
public meetings to discuss results of risk assessment studies.

The goal of these afforts should be to enhance public confidence
that Superfund on-site incinerators are capable of burning
hazardous waste in a manner that is protective of human health
and the enviromment.

Once a facility begins full-scale operation, EPA Regions

should follow Agency policy for conducting RCRA-type inspections

~of all Superfund on-site incinerators. This pelicy was
distributed to EPA Regions via a memorandum dated December 11,
1991, from the Assistant Administrator to regional Division
Directors. Guidance for conducting RCRA-type inspections may be
cbtained from the Office of Waste Programs Enforcement, which
recently distributed an interim guidance for "Perfeorming RCRA
Inspections at On-site Superfund Incinerators." See OSWER
Directive 9938.06-2a. For a copy of this guidance, contact

- Denise Ergener, 0Office of Waste Programs Enforcement, CERCLA .
Enforcement Division, at (703} 603-5072.

BOTION . .

Decisions regarding application of the Draft Strategy,
particularly those regarding risk assessments, should be made in
consultation with Headquarters. As details of the Agency's
implementation of the Draft Strategy are developed, we will
provide more detailed guidance accordingly. In the interim,
questions regarding incineration policy may be directed to John
J. Smith, Chief, Design and Construction Management Branch,
Hazardous Site Control Division, at (703) 603-88B30.

Tha policies set out in ‘this mamorandum are not final Bgency
action and do not constitute rulemaking, but are intended
80laly as guidance. They are not intended, nor can thay be
zelied upon, to create any rights enforcsable by any party
in litigation with the United States. EPA officials may
decida to follow the guidance provided in this memorandum,
or to act at variance with the guidance, based on analysis
‘of specific aite circumstances. The Agency also ressrves
the right to change this guidance at any time without public
notice.
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